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Techneleqy Agency: “Survey Reppert on Research Activities by 
Private Corporations") 


[Text] Foreword 


In order for Japan to establish a base for socio-economic 
develapment and toa fulfil an international role befitting its 
position, it must strive for a higher level of advancement in 
science and technology. Gathering and analyzing varicus kinds of 
data related ta S&T is essential in the creation and promotion 
of such S&T pelicies. 


In order ta abtain the various materials needed for the 
proametion of S&T pelicies, the STA carries out yearly surveys on 
the activities of private corporations. In 1990 the agency 
conducted surveys on how private corporations are adapting ta 
consumer trends, improvements in social and urban amenities, 
contributions ta society, and the state of affairs in technology 
trade; these surveys centered on the new needs in private 
corporations’ F&D activities and the state of affairs in 
technology trade. 


Altheugh a general summary of this FY1990 report was already 
partially published in the "FY1990 White FPaper on Science and 
Technelogy," the detailed results of the survey are presented 
here. 


We would like all concerned individuals to use this as a 
reference. 


March 1991 


Tadayoshi Suda, chief of the STA’s Science and Technelagy Policy 
Bureau 








I. Outline of Survey 
1. Objective of Survey 


In recent years the power of Japan’s international influence has 
grown in prepertion ta the remarkable rise in its economic 
strength. On the ather hand, as shown by the increasing tendency 
for trade disputes and other such problems, the fierceness of 
the international environment surreunding Japan intensifies. 


One of the impertant issues that emerges in Such a Situation is 


that, threugh continual strengthening of its basic research, 
Japan strives to improve its level of S&T and aims to create the 
kind of S&T results that can be international contributions. 


Amidst this the F&D activities af private carporations, which 
account for 7OZ af the money Japan uses for research, are 
becaming increasingly important. In recent years, more private 
corperatians than ever before have begun ta emphasize F&D; they 
are seen as playing an even greater role in raising the level of 
Japan’s S&T and in the creation of international research 
results. In this sense the structure of corperate F&D and its 
changes are the fecus of much attention. 


While cantinuing ta keep these facts in mind, this survey grasps 
the new demands made on the F&D activities of private 
corperations and the state of affairs in techneloagy trade, and 
is meant te be of use in drawing up and prameting future S&T 
policies. 


2. Subjects and Methods of the Survey 


The subjects of this survey are private carporations with more 
than one billion yen in capital whe carry out F&D activities 


(1,222 companies). 
3. Timing of Survey 


The survey was conducted from 12 July 1990 (questionnaires sent 
mut) until 25 July (deadline). 


The fiqures for capital and the numbers of employees or 
researchers are as of Gl March 1990; sales and F&D cutlays are 
for FY1989; and any other fiqures are fra the point in time when 
the questicnnaire was filled in. 


4. Response to the Survey 


Of the 1,222 campanies that were sent survey questionnaires, 857 
responded (70.1% response rate) and 837 made valid responses 
(68.5% valid respense rate). The following tables show 








breakdowns by type of industry and by scale of capitalization of 
the firms that gave valid responses in the survey. 


Breakdown of Corporations Giving Valid Responses 


By Type of Industry 


Type of Industry 


(1) Agriculture, forestry, 
fisheries 


(2) Mining 

(3) Construction 
(4) Food products 
(S) Textiles 

(6) Pulp and paper 


(7) Publishing and 
printing 


(8) General chemicals 
(9) Qils and paints 
(10) Pharaaceuticals 
(11) Other chesicals 


(12) Petroleua products and 
coal products 


(13) Plastic products 
(14) Rubber products 
(15) Cerasics 


(16) Steel and iron 
sanufacturing 


(17) Nonferrous eetals 


(18) Metal products 


Corporations Giving 
Valid Responses 


31 


32 





(837 Companies) 





(22) 


(23) 


(24) 


(25) 


(26) 


(27) 


Type of Industry 


C1) 


(Notes 
fertilizer, 
fiber 


Machinery 


Electrical eachinery 
and appliances 


Comaunications, 
electronic and 
electric seasuring 
instruaents 


Autosobiles 


Other aachinery for 
transport use 


Precision aachinery 


Other eaanufacturing 
industries 


Transportation, 
coas@unications, and 
public utilities 


Other kinds of 
industries 


64 


78 


37 


45 


21 


19 


12 


25 


1! 


Breakdown of Corporations Giving Valid Responses 


1 ta S billion yen 

3 to 10 billion yen 
10 to SO billion yen 
99 ta 100 billion yen 


greater than 100 billian 


yen 


By Scale of Capitalization 


General chemical 
inerganic chemical, 
industries. ) 


Corporations Giving 


Valid Responses 
(837 Companies) 


344 


34 


industries means the chemical 
organic chemical, and synthetic 








II. Sales, R&D Expenditures, Numbers of Researchers, Etc. of 
Corporations That Responded 


The following is a summary of the sales, R&D expenditures, 
numbers of researchers, etc., of the corporations that responded 
toa the survey. 


i. Sales 


The total sales during FY1989 of the corporations that responded 
to the survey was 190.0456 trillion yen. By type of industry, the 
automobile industry had the highest sales (23.6253 trillion 
yen). That is followed by the construction industry (¢ 23.0247 
trillion yen); transportation, communications, and public 
utilities (23.0075trillion yen); and the electrical machinery and 
appliances industry (22.095 trillion yen). 


2. R&D Expenditures 


The total amount of F&D expenditures during -Y1989 was 5.6456 
trillion yen, which is 6.87650 billion yen per company. 


Looking at per-campany R&D expenditures according to the type of 
industry, the order of those that disburse the most money for 
R&D is the automobile industry (21.34130 billion yen); the 
cammunications, electronic and electric measuring instruments 
industry (¢€20.52970 billion yen); and the electrical machinery 
and appliances industry (14.58640 billion yen). 


Also, if we look at the ratio of R&D expenditures to sales by 
type of industry, the ratio is high in the so-called high-tech 
related industries: pharmaceuticals; communications, electronic 
and electric measuring instruments; precision machinery; and 
electrical machinery and appliances. The average ratio of R&D 
expenditures to sales for all types of industries is 3.0% 
(Figure 1). 


3. Numbers of Researchers 


As of 31 March 1990 there was a total of 189,505 people in the 
corporations surveyed whose regular jobs are to do research. By 
type of industry, the order is electrical machinery and 
appliances (37,695 people); cammunications, electronic and 
electric measuring instruments (32,301 people); automobiles 
(29,036 people), and so forth. If we look at the per-company 
number of researchers according to the type of incustry, the 
communications, electronic and electric measuring instruments 
industry had the most, 873 people; followed by the automobile 
industry, with 645 people, and the electrical machinery and 
appliance industry, with 483 people. 








Figure 1. Ratios of P&D Expenditures to Sales 
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Looking at the percentage of all employees that are researchers, 
the communications, electronic and electric measuring 
instruments industry has the largest, 13.7%. Next come the oil 
and paint industry, 12.6%, and the general chemicals industry, 
12.3%. The average over all types of industries is 5.9%. 


Incidentally, there were 302 foreign researchers employed by the 
corporations that were surveyed. By industry, the machinery 
industry employed the most, 82 people; then come the electrical 
machinery and appliance industry, with 36 people, and the 
communications, electronic and electric measuring instruments 
industry, with 25 people. 











4. Numbers of Patents Held 


As of 31 March 1990 the carporations surveyed held 548,456 
patents, which comes ta 675 per caorperatian. By the type of 
industry, the electrical machinery and appliance industry had 
the mast, 136,798 patents; followed by thhe communications, 
electronic and electric measuring instruments industry (‘627,469 
patents) and the general chemical industry (58,068 patents). 


5. Other 


Although the subjects were different than those of this survey, 
we can use the FY1990 corporate F&2D expenditures fram the 
"FY1LI90 Report of S&T Fesearch Survey" by the Management and 
Coordination Agency’s Statistics Bureau as a reference. The 
following reference table compares this survey with that report. 


Reference Table: Comparison With Report of S&T Research Survey 


Category This Survey Report of S&T Research Survey 
R&D expenditures 5.6456 trillion yen 8.2171 trillion yen 
Ratio of R&D 2.971% 2.72% 


expenditures to sales 


Subject of Private fires with at least | Companies with at 

investigation bil'ion yen in least 5 aillion yen 
capital who carry out in capital 
R&D 
1,222 companies About 12,500 companies 

Data collected, etc. Aggregate totals computed on 837 After collecting 802 of the 
(68.5%) of the 1,222 companies that approxisately 12,500 objects of the 
sade valid responses to survey, about 840 secondary samples 
the survey. were selected from the approxisately 


2,500 objects not collected, then 
all of the questionnaires related to 
these secondary saaples vere 
collected. Estieates were aade with 
the questionnaires collected by 
sultiplying each level with the 
inverse of the sapling rate. At 
this tise the questionnaires of the 
objects selected as secondary 
saaples vere again aultiplied by the 
inverse of the sapling rate. 








III. Summary of Survey Results 
1. Adapting to Consumer Trends 


(1) R&D Directions During the 1990s 


The number of corporations that stress F&D has been growing, but 
with respect to the directions that F&D has taken during the 
1900s, 78% of the corporations surveyed replied "“higher-tech 


technalogy"; 45%, “adapting to the realization of an affluent 
way of life"; and 37%, “adapting to internationalizatian" 
(Figure 2). 


Figure 2. R&D Directions During the 1990s 
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(Nete: Based on multiple answers.) 


Looking at R&D directions by the type of industry, more than 70% 
af the different types of industries replied “hiqher-tech 
technology." The types of industries where much of the F&D is 
for “adapting to the realization of an affluent way of life" 
were the agriculture, forestry, and fisheries industry, 86%; the 
food products industry, 81%; the textile industry, 81%; and 
transportation, communications, and public utilities, 76%. In 
the types of industries that are deeply related to the 
lifestyles of the nation’s people, the trend seen in the 1990s 
is R&D for the purpose of realizing an affluent way of life. As 
for “adapting to internationalizatian," the most responses came 
fram the pharmaceuticals industry, 76%; the mining industry, 


Io 


75%; and the rubber products industry, 75%. 








ooking at F&2D directions according ta the scale of 
capitalization, there was not much connection between scale of 
capitalization and F&D for the purposes of "higher-tech 
technology” and “adapting to internationalization." In contrast, 
the response rate for “adapting te the realizatian of an 
affluent way of life” gets higher as the scale of capitalization 
gets larger: although 39% were corporations with “more than 1 
billion yen and less than 5S billion yen," 76% of the 
corporations with "more than 100 billion yen" gave this reason 
for their R&D, which was much more than those high- 
capitalization corporations that replied “higher-tech 
tFechneloagy” (Fiqure 3). 


Figure 3. R&D Directions During the 1990s 
(By Scale of Capitalization) 
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(Note: Based on multiple answers.) 
(2) Level of Technology Related to the People’s Way of Life 


In response toa the question of whether the corporatian’s level 
of technology was adequate for the realization of an affluent 
way of life in Japan, 26% replied "adequate," whereas 5SS8% 
replied “more or less adequate," and 11% replied “considerably 
inadequate." The result is that we cannot say that the 
technology related to the people’s way of life is adequate 
(Figure 4). 


As the reasons for an inadequate level of technology, 43% said 
that it was "due to lack of specialized researchers," 23% said 
“because there were no problems in the existing route," 16% said 
“because there was not much need," and 14% said "due tea 








difficulties in developing technelogy." The greatest reason is 
the shortage of researchers (Figure 5). 


Figure 4. Level of Technology Related to People’s Lifestyles 
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Figure 5. Reasons Why Technology Levels Are Inadequate 
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(3) Obstacles in Technology Utilization 


In response to the question of whether or not there are times 
when the requlatory or economic social system hinder the 
utilization of technology, 9% said "often," S7% said 
"sometimes," 24% said "seldam," and 8% saad “hardly ever." We 
can gather that there are some obstacles (Fiqure 6). 


Figure 6. Obstacles in Technology Utilization 
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Figure 7. Causes of Obstacles 
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As the causes of obstacles in technology utilization, S9% said 
"economy," 31% said "regulations," 7% said "differences in sense 
of values," and 2% said "lack of power in public relations." The 
result is that the major cause af obstacles in the utilization 
ef technology is the existence of requlations and problems 
having toa doa with ecaneomy. 
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The types of industries where "“ecanamy"” gat the largest response 
were the plastic products industry, where 100% af the 
corporations replied "“ecanamy"; and the steel industry, 85%. The 
types of industries where "requlaticans" got the largest response 
were the pharmaceuticals industry, 58%, and the canstructian 
industry, 41%. 


Logking at the responses according ta the scale of 
capitalization, a trend is seen where the larger the scale, the 
mare coarperations responded "requlaticans" and the fewer 


responded "ecoanamy" (Figure 7). 
(4) Changes in Consumer Needs 


In response toa the questicans of where the emphasis was placed 
during the 1980s and then during the 1990s from the viewpoint of 
accammedating cansumer needs, which are said ta be cantinually 
changing, 44% af the carporations surveyed said that during the 
1980s they stressed "F&D far the purpese of reducing casts"; 
19%, "R&D of high-value-added preducts"; 16%, "develapment for 
the purpese of mass production"; and 122%, "develapment fear the 
purpese af multi-variety, small-volume preducticon." During the 
1990s, 71% of the cerperatiaons stressed "F&D of hiqgh-value-added 
preducts"; 10%, "development for the purpese of multi-variety, 
small-velume production"; 82%, "F&D for the purpease of reducing 
caste"; and 1%, "development for the purpose of mass 
praduction." During the 1990s there was a tremendous increase in 
R&D for high-value-added preducts, and there were fewer 


Figure 8. Changes in Consumer Needs 
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carperations with the qeals af cast-reductian and mass- 
preduction, which were numerous during the 1980s (Figure 8). The 
results supperts the fact that industry has became more 
advanced. 


During the 1980s a relatively large number of corporations in 
all types of industries emphasized cast reduction goals; in 
particular, 75% af the cerporatiaons in the mining industry and 
65% af the these producing machinery for use in transport 
stressed cost reduction. The types of industries where many 
carparatians stressed "R&D af hiqgh-value-added products" during 
the 1980s were the publishing and printing industry, 67%, and 
the pharmaceuticals industry, 57%. Then, during the 1990s, more 
than SOZ of the corporations in all industries emphasized "F&D 
af hHigh-value-added preducts." 


(3S) R&D for Aiding the Elderly and Disabled 


When asked whether oar neat they are tackling the R&D of products 
that help to promate the participation in society of elderly and 
disabled pecaple, in a time when Japan is rapidly meving towards 
an aged society, S2% af the corporations surveyed said that they 
"are tackling it" and 68% said that they “are not tackling it." 


By type of industry, 78% af the pharmaceuticals companies, 71% 
of the agricultural, ferestry, and fisheries companies, and 55% 
of the food praducts campanies said that they are tackling the 
R2D of such preaducts. 


According ta the scale of capitalization, the larger the scale 
the higher the percentage af caorpoaratians that are tackling such 
R&D; 762 af the carperatians with more than 100 billion yen in 
capital replied that they “are tackling it" (Figure 99). 


Figure 9. R&D for Aiding the Elderly and Disabled 
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Furthermore, when we asked Lhe corporations that are tackling 
such R&D what kind of FP&D they are doing, 25% replied "health 
apparatuses and health fond"; “1%, "walking, movement, and 
nursing aids"; 19%, “medical examination and treatment 
equipment"; and 10%, "artificial bones and organs" (Figure 10). 


Figure 10. R&D To Assist Elderly and Disabled People 
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(6) R&D For Health Maintenance and Promotion 


When asked whether they are carrying cut F&D that relates ta 
health maintenance and pramatiaon, G1%Z af the corporations 
surveyed replied "yes" and 69% replied "na." 


935% af the corporations in the food products industry, 86% of 
the thase in the agricultural, forestry, and fisheries industry, 
and 81% of these in the pharmaceuticals industry replied that 
they are carrying out such F&D. 


According ta the scale of capitalization, the larger the scale, 
the higher the percentage of corporations carrying out such R&D. 
Half af the corporations with more than 100 billian yen in 
capital are carrying cut R&D for health maintenance and 
pramation (Figure 11). 


Furthermore, 50% said that the content of that R&D was "health 
focds and health drinks," 14% said "health maintenance and 
promotion apparatuses," and 14% said "health diagnostic 
equipment" (Figure 12). 
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Figure 11. R&D For Health Maintenance and Promotion 
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Figure 12. Areas of Health Maintenance and Promotion R&D 
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(7) Predicting the Spread of Home Automation 


or not they foresee home 
ints pecople’s lifestyles. 


We asked the corporations whether 
automation permeating any further 
af the corporations surveyed think that "it is a big market" 
12% think that “it will spread as long as there are special 
needs such as households where there are bedridden elderly 
People;" and 42% said that "it does not pertain to our 
company" (Figure 13). 
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Figure 13. Predicting the Spread of Home Automation 
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By type of industry, 60% of the plastic products industry, 59% 
af the communications, electronic and electric measuring 
instruments industry, and 58% of the electrical machinery and 
appliance industry think that "it is a big market." 


By scale of capitalization, the larger the scale, the larger the 
percentage of campanies that think "it is a big market": 28% af 
these with “more than 1 billion yen and less than 5 billion yen" 
think sa, whereas 61% of thease with "more than 100 billian yen" 
think sea. 


2. Improving Social and Urban Amenities 
€1) Urban Construction and Technology 


When asked if they are tackling F&D for the purpose of 
increasing the safety and comfort of cities, 46% af the 
corporations surveyed said that they are, and 54% said that they 
are not. 


By type of industry, the highest percentages of corporatians 
that are tackling such R&D are the mining industry, where 100% 
of the corporations surveyed are undertaking this kind of R&D; 
the canstruction industry, 85%; and transportation, 
communications, and public utilities, 84%. By scale of 
capitalization, the larger the scale, the higher the percentage 
af corporations that are tackling such F&D; 38% af those with 
"mare than 1 billion yen and less than 5S billion yen" are doing 
sa, whereas 82% of those with “more than 100 billion yen" are 
daing so (Figure 14). 
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Figure 14. R&D For Urban Cultivation 
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When the carporatians that are tackling such R&D were asked what 
kind of areas they are dealing with, 39% said "controlling 
exhaust gas and noise pollution, wastewater treatment, and waste 
treatment"; 20% said "technology for building high-rise living 
spaces and the utilization of deep underground spaces"; 16% said 
“traffic system control and advanced information systems"; and 
10% said “stable supply of energy and food" (Fiqure 15). 


Figure 15. Areas of R&D for Urban Cultivation 
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(2) Consideration Given to Environmental Preservation During 
Product Design 


With garbage and waste processing becoming a problem, when we 


asked the corporations if they are conducting research related 
to methods of pracessing and re-using products after they are 
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consumed, 5% replied that they are doing "research for all of 
their products"; 32%, “research for some of their products"; and 
90%, “very little or no research at all" (Figure 16). When the 
carporations that responded with the latter two answers were 
asked what they think about the disposal and re-use of their 
preducts, 23% said "processing or re-utilization methads have 
already been established"; 22% said “research on disposal and 
recycling should be done in our company"; 17% said "our hands 
are full with research related to products or competitive 
strength"; and 9% said "the government should development the 
technology and take care of disposal (re-use)." This shows the 
diversified ways of dealing with the issue (Fiqure 17). 


Figure 16. Cansideration Given toa Environmental Preservation 
% During FPreduct Design 
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3. Corporations’ Social Contributions 
(1) Exhibition Halls, Etc. 


About 7% af the carperations surveyed have exhibition halls, 
museums, or ather such places related to S&T that are open ta 
the general public (excluding showrooms). The transportation, 
communications, and public utilities industry was where the 
largest percentage, 40%, of corporations have exhibition halls 
and so forth; for other industries it was less than 20%. When we 
asked the corporations that do not have exhibition halls and so 
forth if they plan to set up such places in the future, there 
were J companies (1%) with cancrete plans to doa so, and 43 
companies (67%) that are looking into setting up such places. 


As for the contents of the exhibition halls, 49% are “about the 
company’s technology"; SOZ are “about the industry’s 
technelagy"; and 16% are "about S&T history and new technology" 
(Figure 18). 
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As for the years when the exhibition halls first opened, 41% 
opened “after 1985," and 29% "from 1975 to 1985." 70% of the 
exhibition halls have been set up during the last 15 years: 
interest is gradually increasing (‘Figure 19). 


(2) Support of Academic Societies, Etc. 
Private corporations’ contributions ta society is becoming an 


issue. When asked what they think about donating to 
universities, and supporting academic societies, symposia, and 


so forth, 3SOZ% of the corporations surveyed said that it is "a 
part of the company’s serial activities"; 3SO% said that it is "a 
way of activating research through raising the consciousness of 


researchers"; 20% said that it is "a way of gathering 
information"; and 8% said that they “do not carry out such 
support" (Figure 20). Mast af the carporations support academic 
societies and so forth; their high level of interest is 
apparent. 


(3) Technical Fields of Personnel Employed 


When asked what kinds of technical fields they intend toa hire 
personnel in for the purpose of strengthening their R&D power, 
38% of the corporations surveyed said “information, electronics, 
and software"; 37% said “substances, materials, and processing"; 
10% said "life sciences’; and 7% said “cities and construction." 
There were virtually no corporations that replied “humanities 
and social sciences” (Figure 21). 


The types of industries where a large percentage of the 
corporations surveyed replied "infearmation, electronics, and 
software" were pulp and paper; precision machinery; 
communications, electronic and electric measuring instruments; 
electrical machinery and appliances; and machinery. Those where 
many replied "substances, materials, and processing" were rubber 
products, petroleum preducts and coal products, and oils and 
paints. Those where many replied “life sciences" were 
pharmaceuticals and food products. 


On the other hand, when asked about their sources of personnel 
other than new graduates, 73% said "male researchers," 3% said 
"female researchers, and 3% said "foreign researchers." As fur 
the employment of female researchers, there were no differences 
due to scale of capitalization. But, the corporations with 
larger amounts of capital employ more foreign researchers 


> 


(Figure 22). 
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Figure 22. Employment of Foreign Researchers 
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(4) Development and Assessment of New Products 


When asked whether they have special posts (organizations) that 
research the social impact of a new product when it is being 
developed, 11% of the corporations surveyed said that they 
"have," and 89% said that they "de not have" such pests. 


The types of industries where there were large percentages of 
corporations that have such posts were pharmaceuticals; food 
preducts; and agriculture, forestries, and fisheries. By scale 
of capitalization, 24% of the carperations with "more than SO 
billion yen and less than 100 billion yen," and 18% of those 
with "more than 100 billion yen" said that they do have such 
pests. The corporations with larger amounts of capital are more 
likely ta have such posts. 


(5) Bioethical Considerations 


When we asked life-sciences-related corporations whether they 
have ever taken bicethics into consideration during their F&D, 
although SS% replied "those kinds of problems will not occur 


because biscethics does not pertain to our type of industry," 227% 
said "we take it into consideration now and will do se in the 
future," and 18% said "we take bioethics deeply into 
consideration." It is apparent that in life-sciences~-related 
corporations emphasis is being placed on bicethical 
considerations (Figure 23). 
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Figure 23. Bioethical Considerations 
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(6) The Impact of Computers 
When we asked computer-related corporations if they evaluate the 
impact of computers on society when they conduct R&D, 40% said 
that “the 


computers 
impact of 
said that 
there are 


Figure 24. 





coaputers vhile 





impact is great, so we evaluate the effects of 

while we canduct our development"; 26% said that “the 
computers 15 more positive than negative"; and 19% 
"although the impact is great, we cannot say that 
negative effects" (Fiqure 24). 
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(7) International Comparison of Technology 


When we asked the corporations invelved with nine technologies, 
which include “well-being equipment to assist elderly people,” 


“methods for designing comfortable living spaces," and 
"household electrical products," what the level of their 
technology 1S 1n comparison with other cauntries, 60% af the 


corporations invelved with "“househeld electrical praducts" said 
“we are ahead of the U.S. and Eureape"; and 69% af those invelved 
with “well-being equipment to assist elderly people” said "we 
are behind the U.S. and Europe." As for the other seven 
technologies, most of the corporations replied "same as the U.S. 


and Europe." Of those, there were comparatively large numbers of 
corporations invelved with “technology for preventing 
environmental pellutioan" and "information and coaommunicatians 
equipment" that said “we are ahead of the U.S. and Europe"; and 
there was a comparatively large number of cearporations invelved 
with "methods for designing comfortable living spaceec" that 


replied “we are behind the U.S. and Europe” (Figure 25). 
4. State of Technology Trade 


(1) Amounts of Technology Trade 


As for the technoloay trade between Japanese corporations and 
foreign countries, where patents, know-how, technical quidance, 
and so farth are supplied and received, exports totaled 107.5 
billion yen Camount received), and imports totaled 101.3 billion 
yen Camount paid out). 


Exports were the highest for the automobile industry, electrical 
machinery and appliance industry, and the steel and iran 
industry. The types of industries with the largest amount of 
imports were electrical machinery and appliances, and machinery 
for non-automotive transport use. Trade balances 
Cexports/imports) were very favorable far the automobile 
industry and the steel and iren industry (Fiqure 26). According 
to scale of capitalization, large corporations are at the center 
of technology experts; those with more than SO billion yen in 
capital account for 58% of the total amount of technology 
exports. Large corporations are not as central in technology 
imperts: corporations with more than 10 billien yen and less 
than SO billion yen account for 44% of the total amount of 
technology imports; those with more than 50 billion yen, 342%. 


Also, the estinated total amount of offsets of technology trade 
experts and imperts based on cross-licensing cantracts was 5.4 
billion yen, which was about 2.6% of the technology trade amount 
(the total amount of experts and imports). By type of industry, 
pharmaceuticals, and electrical machinery and appliances 
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accounted for 69% af the estimated total amount of offsets; by 
scale af capitalization, this was concentrated in corperatians 
with more than 10 billion yen and less than SO billion yen (78%) 
(Figure 27). 


Figure 26. Technology Trade, and Technology Exports and Imports 
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(2) State of Technology Trade Balance 


When asked about the state of technology trade balance with 
respect te their principal businesses and their new enterprises, 
in their principal lines of business, 46% showed a favorable 
trade balance; 40%, unfavorable; and 14%, balance. In their new 
enterprises, 55% had an unfavorable trade balance; 27%, balance; 
and 17%, a favorable trade balance. In comparisan with the 
principal line of business, a trend is seen where corporations 
loeok overseas for technaelagqy when they launch new enterprises. 
Incidentally, in the overall techneloagy trade balances for both 
original business and new enterprises combined, 50% af the 
carporations imported more than they exported; 41% exported 
more; and 9% showed a balance (Figure 28). 
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Figure 27. Amounts of Cross-Licensing 
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Figure 28. State of Technology Trade 
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Alaa, when we asked those corporations that had unfavorable 
technoleqy trade balances for the entire company why they 
imparted mare than they exported, 5S% said “because historically 
foreiaqn countries have had the basic patents"; 25% said "because 
cf business restructuring"; and 24% said "there is no ream for 
basic research in our cempany." We shall take this ta be the 
state of viscious competition ever technology development within 
Japan, teqether with the important rele that foreign patents 
play, even teday, in the basic techneloagy of the industrial 
world (Fiqure 29). 


(6) Forms of Technology Trade Transactions 


We asked carperations which of five forms ("patents,” "“knoaw- 
how," "designs, trademarks," "copyrights," and "ether") their 
technology trade transacticans take when they make actual 
contracts, and in what order are the largest amounts of money 
paid or received (valid respenses fram S45 campanies made). 


In cannection with technelegqy experts, 245 campanies €70%) said 
that mast af their transactions were in the form of knew-how; 
and 9S campanies (277), patents. Technical quidance and other 
such experts of technical knoaw-hew are mare central than 


patents, which are official intellectual property (Figure SO). 


On the ather hand, in canneetian with technalaaqy imperts, 188 
companies (5472) said that more of theirtransactions were in the 
form af patents; 146 campanies (427), knew-hoaw. In comparisan 
with exports, there are more technalegy imparts invelving 
patents (Fiqure Gl). 
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IV. Aggregate Results of Survey 
I. Summary of Corporations That Responded To Survey 
1. Sales and Research Expenditures 


Research Expenditures/Sales Table 


Ry type of industry 


A kk L: 

Total 1,900,456 5,645,625 2.97 
(1) Agriculture, forestry, fisheries 18,253 4,611 .25 
(2) Mining 3,572 4,999 1.39 
(3) Construction 230,247 144,699 .62 
(4) Feed products 117,485 130,227 1.10 
(S$) Textiles 41,786 82,575 1.97 
(6) Pulp and paper 21,460 25,893 1.20 
(7) Publishing and printing 22,428 31,054 1.38 
(0) General chesicals 71,421 326,643 4.57 
(9) Oils and paints 9,757 33,756 3.45 
(10) Phareaceuticals 34,065 317,080 9.30 
(11) Other cheercals 39,741 151,263 3.80 
(12) Petroleve & coal products 91,280 82,851 .90 
(13) Plastic products 40,650 141,977 3.48 
(14) Rubber products 16.345 67,066 4.10 
(15) Cerasics 22.675 86,628 3.82 
(16) Steel eanufacturing 128,300 291,773 2.27 
(17) Monferrous eetals 42,389 92,464 2.128 
(18) Metal products 24,573 32,443 1.32 
(19) Machinery 56, 466 156,393 2.76 
(20) Electrical eachinery & appliances 220,956 1,093,980 4.95 
(21) Comaunications/electronic/electric instrusentetion 95,769 739,070 1.71 
(22) Autoeod: les 236,253 939,019 3.97 
(23) Other eachinery for transport 36,849 128,916 3.49 
(24) Precision eachinery 29.152 177,151 6.07 
(25) Other efg. industries 11,382 45,226 3.97 
(26) Transportation, coseunications & public utilities 230,075 308,560 1.34 
(27) Other binds of industries 7,127 9,308 1.30 


Research Expenditures/Sales Table 


By scale of capitalization 


Ay B -: 
Vosas 1,900,456 5,645,625 2.97 
(1) 1 = S billion yen 281,815 382.412 1.35 
(2) 3 - 10 billion yen 142,650 329,131 2.30 
(3) 10 - $0 Billion yen §27,021 1.528.341 2.89 
(4) $0 - 100 billion yen 310,554 878,243 2.82 
(3) > 100 Billion yen 638,416 2,527,498 3.95 


A: Sales 
(100 @illion yen) 
B: Research Expenditures 
(aillion yen) 
: Research Expenditures/Sales (1) 


- 
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2. R&D Expenditures By Nature of F&D 
R&D Expenditures By Nature of R&D 


By type of industry 








Classification A BK I D 

Total 5,645,625 374,847 1,099,761 3.536, $01 
(1) Agriculture, forestry, fisheries 4.611 460 1.721 1,612 
(2) Wining 4,999 192 1,203 3,604 
(3) Construction 144,699 7,087 28,304 89,024 
(4) Feed products 130,227 17,768 46,147 63,985 
(5) Textiles 82,575 926 4,597 76,6248 
(6) Pulp and paper 25,893 1,870 §,274 11,693 
(7) Publishing and printing 31,054 3,345 9,036 18,673 
(8) General chesicals 326,643 38,593 99,364 187,011 
(9) Osis and paints 33,756 1,877 10,838 15,277 
(10) Phareaceuticals 317,080 62,546 82,428 166,889 
(11) Other chesicals 151, 263 19,583 49,734 81,623 
(12) Petroleve & coal products 82,851 11,310 22,521 49,032 
(13) Plastic products 141,977 2,392 16,460 123,125 
(14) Rubber products 67,066 1,658 6,883 25,522 
(18) Cerasics 86,628 4,845 20,184 59,540 
(16) Steel eanufacturing 291,773 27,467 64,469 197,832 
(17) Wonferrous setals 92,464 5.395 27,920 57,158 
(18) Metal products 32,443 507 4,216 26,993 
(19) Rachinery 156,393 4,520 23,901 103,907 
(20) Electrical eachinery & appliances 1,093,980 39,150 191,055 481,410 
(21) Comaunications/electronic/electric instrusentation 739,070 48.465 118,430 553,889 
(22) dutoeod: les 939,019 37,670 113,390 728,415 
(23) Other sachinery for transport 128,916 6,918 21,025 100,574 
(24) Precision eachinery 177,151 11,171 36,701 120,341 
(25) Other efg. industries 45,226 873 7,507 16,527 
(26) Transportation, coseunications & public utilities 308,560 17,804 84,536 169,109 
(27) Other kinds of industries 9,308 455 1,831 6,108 


R&D Expenditures By Nature of R&D 


By scale of capitalization 


Classification A FR I D 
Total 5,645,625 374,847 1,099, 761 3,536,501 
(1) 1 = S billion yen 382,412 17,204 61,077 271,043 
(2) $= 10 billion yes 329,131 27,904 72,610 201,883 
(3) 10 - $0 billion yen 1,528,341 133, 202 314,691 944,722 
(4) $0 - 100 billion yen 878,243 46,485 204,899 570,274 
(S) > 100 billion yen 2,527,498 150,052 446, 484 1,548,579 
A: Research expenditures 


(aillion yen) 
B: Basic research expenditures 
(aillion yen) 
Applied research expenditures 
(aillion yen) 
: Developmental research expenditures 
(aillion yen) 


oo 
we 
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3. Numbers of Employees and Full-Time Researchers 


Number of Full-Time Researchers/ 
Number of Employees Table 


By type of industry 


4 8 C 
Total 3,189,950 189,505 5.94 
(1) Qgriceltere, forestry, fisheries 14,002 235 1.67 
(2) Siaieg 3,562 135 3.79 
(3) Constrection 277,696 $.117 1.84 
(4) Feed products 154,638 4,801 3.10 
(S) Textiles 44,466 1,297 2.91 
(6) Pulp and paper 31,606 1,053 3.33 
(7) Publishing and printing 32.926 1,302 3.55 
(8) General chesicals 114,230 14,042 12.29 
(9) Gils and parets 11,866 1,498 12.62 
(10) Pharsaceut icals 88.762 8.614 9.70 
(11) Other cheaicels 60,021 7,063 11.76 
(12) Petrelews & coal products 32,690 1,902 5.81 
(13) Plastic products 22,822 1,554 6.80 
(14) Qubber products 37, 497 2,525 6.73 
(1S) Corasics 51.975 2.840 5.46 
(16) Steel eanefactur ing 197,042 5,358 2.71 
(17) Menterreus eetals 66,127 2,911 4.40 
(10) Retal products 61,414 2,179 3.54 
(19) Machieery 139,623 6.563 4.70 
(20) Electrical eachinery @ appliances 336,141 37.695 11.21 
(21) Comsunicatiens/elect:enic/electric instresentetion 236,048 32,301 13.68 
(22) teteoedi ies 357,248 29,036 8.12 
(73) Other sachinery for transport 84,373 5,494 6.51 
(24) Precision eachieery 76,674 8,204 10.69 
(75) Other efg. industries 31.211 1,522 4.87 
(26) Transportation, cosounications & public etilities §§08, 816 3,826 .62 
(27) Other binds of industries 16,474 438 2.65 
Number of Full-Time Researchers/ 
Number of Employees Table 
By scale of capitalization 
A 8 C 
Total 3,189,950 189,505 5.94 
1) o> 3 billion yon 343,057 17,765 5.17 
(2) 3 10 billion yee 315.829 18,216 4.81 
(3) 10 - 9 billion yen 960,130 61,179 6.37 
(4) 30 - 100 billiee yen 484,073 29,593 6.11 
(S) >: 100 Ballien yen 1, 086, 861 65.752 6.04 


A: Nuaber of eaployees 
(people) 
B: Nueber of full-tise researchers 
(people) 
C: Nuaber of full-tiee researchers/Nuaber of eaployees (2) 
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4. Number of Full-Time Researchers and R&D Expenditures 


Research Expenditures/ 


Number of Full-Time Researchers 


By type of industry 


“ 8 C 

Total 149.505 5,645,625 2,979.14 
(1) Agricultere, forestry, fisheries 235 4,611 1,962.12 
(2) Mining 135 4,999 3,702.96 
(3) Constraction 5,117 144,699 2,827.80 
(4) Feed products 4,801 130,227 2,712.49 
(3) Textiles 1,297 82,575 6. 366.61 
(6) Pulp and paper 1,053 25,893 2,458.97 
(7) Publishing and printing 1,302 31,054 2,385.03 
(€) General cheeicals 14,042 326,643 2,326.18 
(9) Gils and paints 1,498 33,756 2,253.40 
(10) Phareaceuticals 8,614 317,080 3,680.98 
(11) Other chesicels 7,063 151,263 2,141.62 
(12) Petroleve & coal products 1,902 82,851 4,355.99 
(13) Plastic products 1,554 141,977 9,136.22 
(14) Rubber products 2,525 67,066 2,656.07 
(13) Corasics 2,840 86,628 3,050.28 
(16) Steel eanufactur ing 5,358 291,773 5,445.55 
(17) Monterrous eetals 2,911 92,464 3,176.36 
(10) Retal products 2.179 32,443 1,488.89 
(19) Machinery 6.563 156,393 2,382.94 
(20) Electrical eachinery & appliances 37,695 1,093,980 2,902.18 
(21) Coaaunications/electronic/electric instrusentation 32.301 739,070 2. 288.07 
(22) Mutesodi les 29,036 939,019 3,233.98 
(23) Other eachinery for transport 5,494 128,916 2,346.48 
(24) Precision eachinery 8,204 177,151 2,159.32 
(25) Other ofg. industries 1,522 45,226 2,971.48 
(26) Transportation, coseunications & public utilities 3,826 308.560 8,064.81 
(27) Other binds of industries 438 9,308 2,125.11 


Research Expenditures/ 
Number of Full-Time Researchers 
By scale of capitalization 


Total 


189,505 5,645,625 2,979.14 
(1) 1 + S billion yen 


(2) $+ 10 billion yen 17,765 382,412 2,152.61 
(3) 10 - $0 billion yen 15,216 329,131 2,163.05 
(4) 30 - 100 billion yen 61,179 1,528,341 2,498.14 
(3) ) 100 billion yen 29,593 878,243 2,967.73 


65.752 2,527,498 3,843.98 


A: Nuaber of employees 


(people) 
B: Nuaber of full-tiee researchers 


(people) 
C: Nueber of researchers/Nuaber of eaployees (2) 
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(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 


5S. Number of Patents Held and Number of Foreign Researchers 


Total 


By type of industry 


Agriculture, forestry, fisheries 
Mining 

Construction 

Food products 

Textiles 

Pulp and paper 

Publishing and printing 

General cheaicals 

Qils and paints 


(10) Pharaaceuticals 

(11) Other chemicals 

(12) Petroleua & coal products 
(13) Plastic products 

(14) Rubber products 

(15) Ceramics 

(16) Steel aanufacturing 

(17) Nonferrous aetals 

(18) Metal products 

(19) Machinery 


(20) Electrical gachinery & appliances 
(21) Comaunications/electronic/electric instrusentation 


(22) Autoaobiles 

(23) Other sachinery for transport 
(24) Precision eachinery 

(25) Other afg. industries 

(26) Transportation, comaunications & public utilities 
(27) Other kinds of industries 


By scale of capitalization 


(1) 1-3 billion yen 
(2) 5 - 10 billion yen 
(3) 10 - 50 billion yen 
(4) 30 - 100 billion yen 
(3) => 100 billion yen 
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Nuaber of Nuaber of Nuaber of 
Patents Held Patents Held Foreign 
Outside Japan Researchers 
548. 486 231. 357 302 
327 53 0 
158 5 | 0 
10. 712 1, 835 1 2 
f, YDOD 3, OUS 4 
3.059 1. 517 0 
1, 912 649 3 
3.726 1, 151 l 
58. 068 30. 363 5 
4. 188 1, 791 2 
21. 468 15, 956 23 
14. 716 7, 047 5 
6. 151 3, 497 9 
7. 091 1, 548 0 
4. 726 2, 429 2 
6. 505 3.259 0 
29, 829 10, 208 1 | 
17. 022 5. 318 11 
14, 129 11, 087 3 
23, 366 7. 119 8 2 
136. 798 49, 243 36 
62. 469 23, 634 25 
40, 844 19. 342 16 
18. 004 5. 789 15 
34, 329 19, 367 13 
5. 686 2. 459 3 
14. 342 2. 905 21 
906 132 0 
39. 899 13. 689 14 
52, 206 24, 358 17 
60. 444 71. 808 152 
01, 024 45, 779 40 
94,913 75, 723 79 





Consumption Tax Financial Processing 


by type of industry A B Cc D 
Corporations that renpended 337 728 628 100 
Frequency (total value) / distribution ratie 837 728.00 628 86.26 100 13.74 
(1) Agriculture, forestry, fisheries 7 7 5 71.43 2 28.57 
. near. - 4 4 4 100.00 0 0.00 
> ~ =A 87 74 67 90.54 7 9.46 
-— tae 55 45 38 84.44 7 15.56 
> Gna 21 19 19 100.00 0 0.00 
p ane paper 15 11 10 90.91 l 9.09 
(7) Pablishing and printing § 6 6 100.00 0 0.00 
(0) General chesicals 63 $3 43 81.13 10 18.87 
(9) Gils ond paints 13 3 8 88.89 ] 11.11 
= ay reer 37 34 29 85.29 5 14.71 
11) Other chesicels 4] 40 34 85.00 6 15.00 
(12) Petrelewe & coal products 20 18 17 94.44 l 5.56 
(13) Plastic a 1S 15 12 80.00 3 20.00 
hg 8 - 7 5 71.43 2 28.57 
(15) Corasics ; 27 27 22 81.48 5 18.52 
(16) Steel eamufactur ing 43 36 30 83.33 6 16.67 
(17) a —_ 31 26 25 96.15 ] 3.85 
= _ products 32 27 24 88.89 3 11.11 
19) Rachinery 64 Sl 42 82.35 3 17.65 
(20) Electrical eachinery & appliances 78 72 60 83.33 12 16.67 
(21) Compunications/electromic/electric instrusentation = 47 30 5 93.33 2 6.67 
(22) uteoods les 45 39 33 84.62 6 15.38 
(23) Other sachinery for transport 21 20 15 75.00 5 25.00 
(24) Precision eachinery 19 18 18 100.00 0 0.00 
(25) Other ofg. industries 12 9 9 100.00 0 0.00 
(26) Transportation, coseunications & public utilities 25 21 16 76.19 5 23.81 
(27) Gather binds of indeste ies 11 10 9 90.00 10.90 
Consumption Tax Financial Processing 
a B C D 
By scale of capitalization 
837 728 628 100 
Corporations that responded 837 728.00 628 86.26 100 13.74 
Frequency (total value) / distribution ratio 
344 305 271 88.85 34 11.15 
(1) b+ 3 balliem yes 177 153 126 2.35 27 17.65 
(2) $+ 10 billion yee 237 204 178 87.25 26 12.75 
(3) 10 - 3 billion yen 45 40 34 85.00 6 15.00 
(4) 90 - 100 billion yen 34 26 19 73.08 7 26.92 


(3) = >—« 108 Balliem yen 


A: Corporations that responded 
B: Frequency (total value) 

C: Wot including tax 

D: Including tax 
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Frequency (total valee) / distribetion ratio 


Corperstioms that 1 espended 








wo “mor-o°o 
Oo ocoooo;°o oonoo oooowroco°o o on nonoo 
oQooonccooooconooocjocomwoooo.cCcllc€l . 
. 2 - © . e ° — oonoo 
oOo ooooc”nooqc”;vcocoow oo omwoo°oc So va) 
-_ ~ 
~~ -Oa mono 
ooo qocncooeooo°ocoo°o-cooocnooNo-- aca Tcao°oT7To-- w 
=) -mo°o °o 
aooooooaooooo0cooeoocnocnecncroCcoCcoTcn } cu 7AoOOoO°OoO oO 
oooocoococoooqovuooo°ccowoocoaoo Oo 
— QoQooococnoo Se. >< © < 27oOc £ = »_o.r . 
i. 
-- -© ,oOo © 
2©o< ooo Cc oe > o oo occ Oo CO -H-€-s >o => 
ve) Mmiuoc > 
= moo; »oc oqQooonmocooo-oo°9: -— — ommn~aor 
[ogc oc oOoOoOoclclc CWC OOUlC OU COCUOOUCOUMMmCOUCUCOCOCCOUOUW LC OrFT. CO +o »oO oO > . 
° -—- oma co Oo 
eooocnooooCocnooooourlm oO oO Oo roHogwo oa < oO vd 
a] 
lw ~_~— ~i-- OO 
Oo omc < > © >< oo »oOo-c >« < 4Qo¢ oo « > - 
uw 
7 MaInNnmoo <a 
COOMMmMOMO PWODM™MWOMNMOOONATrO-—-Mmr-o°9° - wonowww ~ 
COOoOMOMmMOoOnMrMowWonwnwwWOmMmooowv- -—M-Onwoo oon e o 
» °@ ° : . ¢ °o DOmrwe e 
SCO MOMmWOMVWOK—-—ANNOMOWNOoOOrr Or NOmwWwow o~= -mwww qa 
oO fe — Mi HONK Te BOOB@WOr-wMvowararwwe wo 
~ -— ~ ~ ~o 
i 
~~ ww 
~ 
oa . at |] ~pDnnm oOo - + 
NiO eK" Oe MmOnm~ DW OMWWI OR” NN FOoOoOR, NN MON — — i oewa~- -« uw mn 
om os _ — oo oe oe ows CN OS ot CN mo ce, 
oo. » 
oe ~>~ w@w 
v" a xo 
& o-_ 
oe -—~-Oeo wo & 
oorr-orowonwrwoornmooc”cmooornrnmto:,. oO mOww-wvw 
oo wwowo-OoO WwW Wowrmodo°nownroqnwwonmnoo . : * ** . 
; é ee @ s 4 .'s © e w ownwr Ww & wo 
OQwWOM OM KW OWMODrIMwowDMDwWoonwronrwomow ~ Ne NYO 
NNN WON @ wn TN -_ NON wmwte 
~ 
>. 
on MNONnNwWYw vw 
CoO WFTW N NK TOMO FON HK KH OMOr NAOT RK One YW HN N= - 
as os << aq 
-~ 
qa 
0 yw 
qa Cc 
‘ o wo «eo 
oO c vo 
oOo - a 
mw DONNY a @ 3 
NOwWoMNoreow—-OMS- DONOWN-NN-MOMON ~ ao we ow ONe wv 3S o 
~~ — o~ _—— ~— Ne OOH Oe wy ono om as oe ~ 
a ewe -_- 
D > wo 
~~ vw 
a o— = 
= « c 
| - ya 
zZ -- wens ° wv 
r rr OK MW MOOr~— OW Dre Ae VN FOr MK DH vw — orm ae Moe) Ya a 
mw — o- OWN NWTOOWOr- OWN KH HK Ne zt ww ar c= po 
oO ~~ 
| ~ > 
~ vw > 
ecYyvs9o 
= yw ~ oe 
= oagac¢ct} 
~ - +e acqgcw >. 
4 ° ~ owe Oo 
~ he ‘ oO, PC 
. 0 - 2 uh oO a= 
por ~ e 
my > 
s “_ '@] + * * * ee 
2 = zeaw = 
“ » o 
E 3 P W : 
- = 
s - 
= ix - s ee 
-_ = - 
i 5 3 & é 
_— - id 
— oo $- 4 a > 
. ? ; -8 ; : 3 EEEEE 
—_ - - 
> - - ~= = - s 
ee . * a nd = = 
3 . . > S 3655 5 = 88888 
° Segoe Soe a) 2° ~- -- = > Bananas 
= Pree &-e- ~ - « & x 3 2s @aea-e2n 
a 3EESSS sb: 35 : ind -- SS LAL & 
é a= 3°:- 3 = ¥ Set i-se “ ° “238 
- _ * Sed _ i 
. =; rt re as } ~ss- ss-? o .=— s3 
> 33cx: ° eee 2 ee = = ‘er 
= 4s rv ~ “ - = - sz? = s x - ia 
ee ee oe ee : . 2 ae 
~~ oa - - o=- SGesarn ; : 5 7: =2 
2 GR E55 92327: 4 i egfbuds z & 
— 7 ~ = > -_ -— «- - 
. Sie23 oO sic Sa eae 8 2eT EOE z &- —-Hasn 
— SS ~—~—-—- 
earsra2S$=a2 " —— 2 ’ -¢ ' 
]SSsasasees2@atBSsSSseceBStRgSRzReze 








as Oo GBOo WOO OO Wwidtd cocoa a ee ereaetatatatatsa ye Cate - oooor 
~ OOWO8VWO OO VU OO GS O69 Ws HF FFA FASHION GD ~~ cooocw 
oO OVOCOOGOGOGOVoOasQoVoueaonun0non0ncsa Qo ooo ow 
wo ena Sooooeoc oC Coe e eee OU oeveoeNeeoeoeeoe wo -_—— oooo- 
> > i) " »oo- aaoovuwooo0naojt oocooooc o oo°oo a 
> OoOvononvuvaeoue Vv oouv _ , ,eUvu eoaovVuoeoeeoeoe ov ao oo uo Cc 
> aooaoc°vwoc0ccoouoouocnveo0coacaoqcno0cuooocoreac oe oO oooOo To 
he. iS 
oOo oOo ooocv°oaoaoooao ocnco0ncoonqncnoocoocuncacoooonoo oO ao coo o0od ca 
_ oOoooroonooqonrno-ocoOoO CO CMoOnmnwooaooCqcocnoC°c”n ao _ Qmwwr 
4 Oo rmONIodononconano-CV OWI OOroocoocnooCcqco _ omon wo 
a oonroooono- OOM wDOMNnwwnocvocnacoCceoea a@ Wwo@mwowFw 
—_—< cs o ~ i.e. ~~ ~o —_ 
[vy) tal 
ai av 5S o-oo coc Ots OC <O—— tee = BoonoTnagao GCG @& an qomowo<--- 
— —~ _—-—_ 
~ Oooowooor-ownnrmroo0aocoqQmaoe-wmouwnon0oc0c°ooe 7” www 
t- oo°o-cocO0CO-OWwW OwWwWoOoncnuUnITInrno@gme-ocoocooeoo°cneoeo | Owmoww 
™ oovMemoOowMwWwOoOowWwnmMwoowwNwnwonwoo-cao°oc°ooeo a] Oni w wo 
il o_o we we sca Cir _wwmeeeOwwIY o- O- Ow ce 
a a 
~~~ OONNEIN & MOO WMmin CAO OWCIMOwWFNOOnAK eK ” orevwn as e 
cr -- _ ~ tr — o-_ w 
+. 
qa 
> 
a 
_ eo ownooo Mri wOMooonrnnoarnawownooCc°°oo° -— TIN ~e oO wv wv 
~~ Coo wWWooomvwvwwmMmoov nwa www ormnooCqoCocn ao os arwwone Oo ow c 
—N @ SON FOOWMWM WOBMOVnrmMooon@oonw-Doqwmwoonocaoca @ oN OO > wo 
“> eowww ™~-FOrFYVoOwwwovwvwvweer Oee ewww a | wo wre woOmw o- — 
-_— 
a @ -) 
de Vv 3 o 
Ye eo - 
au ~~ © _- Ww 
WwW 5 u > co = 
NON —=§ WN OM— FMW K-YNVYe ONWOr VOM = w on ron vw 
mo ~ -—— = DB ~ NON w 4 “ @ 
~— = & -—— c c @ 
- — & 
3 ° vo 
z va ao 
|} —— ? ~~ 
o oO — —- ww 
~ ao + 
| oO oO = = -_ x 
-se w 3 woo 
fe) Ow ——OeeiwrNw~ TW — HOW FODnnmne-WDOonowmcscs a ww mowoamwy ~ s ~~ c ~ 
Wi oo _ ~ o~ -- Nome yl aoe ——_ o 3a ¢ ' oO > 
oo om ag ww — ~ > @& 
+ rs) ~ ae oo vv a = 
bh oem CCW OC Ss 
0 = Owe Q =a © WY 
a 0 os 90 0c os 09 00 98 
azaawoaw t& wo 
~ az - ~ ~—- Fr YOK YNWOOE —OV Or Me NwWoOrw-TANwW- a ~~ rer wo 
“- awn -— oO- Own NFTOOwe OWNS HK Ie ” at oo T- O~7oO 
W 2 2 . oo oO—m 





iestresentat ion 

















3 
“ % s 
3 : 3 3 
& ¢ i: - : 
z 5 23 5 $ - 
z= . Z fg os iF EEEEE 
> s = -s = = = 
1; ; z = + gid 3 52 £2285 
> = — ~ = =e ~83e~ = »> 323 2332s 
3; f3 2 estaaiic id: ia Fede: Bt BRS t Ft. 
i 3 ¢ § $325-%% ot Pete oer » f° So t~- 
x :& =; re efsei. Seerct=s8= : = “<2 
S get seh sliasiyg~c:, | oa Fe 6 i dt te : :} =@ 
=_ = 23 ees - -* 23o52F ; a3 ~sasa 
z 7 IES = $=¢ bd -~ Li é& - z aed sore 
= i} ei g2223 aésic BabeseoSaecers - 
- RS Seasasc set SSL SSlSlRaeRzees 





ounccoooococo 


cocoococoococeccoocoooco 


~N 


~~ 


~ 


cococcoocococooeco-oco-oocoocsecoce 


oc 


™ 


~ 


“> 


oo o—-wo—- 


o-ocoo--co3$—<—--—-9o 0° 


A 
ve) 


De MOR N~ KH Dee HM eK NOMO RK OKT TRE HK NO Oo 


J 


ooococo]o 


48430 *9 
$3y6tskdoz 34 
sysewapes, ‘subtsag :3 
(*23@ ‘aoueptn6 yedtuyra4) Aoy-Aouy 2g 
$3Ue}eg +) 
(anypea 1303) Aduanbasy 2g 
papuodsas yeyy Suolze10d1049 cy 
a. 00°0 0 6 re 
‘L 00°0 0 cI cP 
2 LS’8 c Se L£2 
0 0 00°02 2 Oo! LLI 
Lt c eS "ez , LI rec 
9 12°01 6 00°r8 Les 
9 6 8 Le8 
J q ¥ 
& aeaqunn — $3z40d0xg 
‘001 I 00°0 0 V1 
0 00°0 0 $2 
0 00°0 0 21 
0 00°0 0 2 61 
0 cece £ 12 
0 00°0 0 8B Ss? 
91 I 00°0 0 9 Lt 
“SI 2 80 °£2 E ct BL 
0 0 00°0 0 y r9 
0 0 00°0 0 2¢ 
“0 0 00°0S Z If 
‘0 0 00°02 ! S a] 
“0 0 00°0 0 2 L2 
0 0 00°0S | 2 . 
0 0 00°0 0 SI 
0 0 00°0 0 Z 02 
“0S 00°0 0 2 1? 
0 0 00°0 0 S Le 
“0 0 00°0 0 eI 
0 0 00°0 0 B £9 
“0 D 00°0 0 2 3 
“0 0 00 °0 0 0 SI 
0 0 00°0 0 f 12 
“fe EE LE 5 SS 
"0 0 19°91 \ g L8 
"0 0 00°0 0 0 ’ 
0 0 00°0 0 0 
‘L } 11°01 6 00°98 LER 
4 6 v2 LEB 
J q \] 
& ABQqQWwnN — S$ 2400xg 


wed wOrlit@ OO1 « ($) 
wad OTT('G O81 - OF (PD 
wel WOTlI'@ OS - OF (ED 
wed wOrtit@ ol -¢ (2) 
wed werrite gg - tot) 


OLjGs SOT EMGTARSTP / (aRTee (0909) A>rwanbers 
pepeodsss 384) Sud! 48 10610) 


WOlpeTIegiée> jo ayers i 


SOT sysnpert 5O Spwly sdyag ((7) 
SOTTT( TGR DE LQRE | SWOT EDI UN@BO) ‘yor Qe) 0GSuRL) (97) 
Sar sysnpur “bye seuy (GZ) 

As@el gre’ wrist reag (p2Z) 

32008001) 10, ‘sou1qgree 18499 (EZ) 

$4 'qowoyMy (77) 

WOT PO TUROR A GSul 2119981 8/ 1045281 8/SeO Ie) I uNeBe) (17) 
$ave! (60 g Asoutqoee [891499813 (02) 
Aaelaoty (61) 

Spnposd (yey (BI) 

S[ PPS $NO 118, uOm ( (1) 

bul amg oeynwre (eags (91) 

$108 48) (61) 

Sy2Mposd saggng (1) 

Spmposd D138@ 14 (EI) 

Sp2nposd [PO | OMAIO1,84 (71) 
ST@Teeq> 48490 (IT) 

STH Ne Pe LREg (OI) 

Syuted pue $119 (6) 

Sje2180q) [esdeeg (8) 

but gut sé pur burysttang (7) 

saded pur GR (9) 

Salt gre) ($) 

Spompesé pooy (») 

wotymsysue) 6(f£) 

buiwty (2) 

Sat soqst) ‘Asysesey ‘asngpeotaby (1) 


OL jes WOT ENGL AQSIP / (am]ea 10909) Arwonber,s 
pepwodses 304) S40! 38 10610) 


Asysnpet jo a64y ig 





89 


48430 °9 

$3ybtshdoy 3:4 

Sysewapes, ‘subisag 33 

(*23@ ‘aoueptn6 yertuyra4) Aoy-aouy 2d 
$juajzeg 33 

(@N[ea [e303) Aruanbasy :g 

Papuodsas yey, suo1zes0d107 %y 


00°08 ’ 00°02 | 000 0 00°0 0 S re wed write oor = «gy 

00° ° 19°99 A cece I 00°0 0 00°0 0 ec Ss? so ULL G08 = 08 cH) 

00°0 0 00°08 Zz! 00°02 £ 00°0 0 00°90 0 SI LEZ ak SOHIItG 06 - 01 (ft) 

00'0 0 1L°S8 9 62 PI ! 00°90 0 00°0 0 lL Lil rite or-¢ (2 

00°0 0 00°08 4 00°02 rd 00°0 0 00°0 0 ol pre ewig - on) 

3 00°0 0 00°0 0 00°O? Lee OFNEs COTUMGTAISID / (ompwA 1h 909) Krvanbery 

00°0 : 00°08 c 00°02 : : ; +4 tee eUgmntace eup eusnqnenton, 

A WOT perl eg1de> jo arers 
9 4 3 q J a 4 M 
tb A@QWON -— S3z400xg 

00 °'0 0 00°0 0 00°00! | 00°90 0 00°0 0 | I! SOC .gSMpUr yO Spwly seusg (/7) 

00°0 0 00°00! I 00°0 0 co '0 0 00°0 0 I $2 SOLATLTDR OT1GRE | SUOTyeDIUNOweD ‘worye s0MswRs) (97) 
00°90 0 00°0 0 00°00! 1 00°0 0 00°0 0 I 21 Ser sysnpur “bye seusg (cz) ° 
00°0 0 00 O00 2 00°0 0 00°0 0 00°0 0 2 61 A s@01qrP® WOTST>OLg (p72) n 

00 °0 0 te ee ! 19°99 2 00°90 0 00°0 0 e 12 $409800 1) 40) Asewlyree seyay (CZ) 

600 0 L999 z ee ee \ 00°0 0 00°0 0 c Ss’ $8)! Q0@0;my (727) 

Cod 'O 0 19°99 2 ce ee I 00°0 0 00°0 0 ec Le Ot PURER ABUT D149 2018/ 10019201 8/Su01 >I uREBED (17) 

Oc '¢ 0 00'0¢ ’ 00°02 I 00°0 0 00°0 0 S BL Serve! 660 ¢ Asauiyoee pet sy0013 (Oz) 

90° 0 0 00°00! { 00°0 0 00°0 0 00°0 0 I 9 heowtarey (61) 

72°8 0 00°9 0 00°0 0 00°0 0 00°0 0 0 ze Si npoud (ehey (gl) 

{ 9 090 0 00°0 0 00°0 0 00°0 0 0 I€ S1P}88 SRO, s8)¥OM (/1) 

: . : 00°00 t 00°0 0 00°0 0 00.°0 0 c ce bul sng repnure [eegs (91) 

. 00°00 z 00°0 0 00°0 0 00°0 0 2 L2 $198 48) (61) 

‘ 00'°0 0 00°0 0 00°0 0 00°0 0 0 a S2RpO4d seGeRy (y1) 

¢ JQ I I 00°0 0 00°0 0 00°0 0 | Si $0790 48 rt ySelg (£1) 

: ) 02°05 | 00°0S ! 00°0 0 00°0 0 z 02 S)2MpO48 17> | ONETOLIeg (ZI) 

¢ m9 0 0 °9°0 0 00°0 0 00°0 0 0 ‘- S1P 21808) seu (11) 

0 I £ 00°0 0 00°0 0 0uv'0 0 £ Le STPT NODS LPEg (OT) 

) 0 00°0 0 00°0 0 00°0 0 0 cl Syuted pur sitQ (6) 

90°OO! | 00°90 0 00°0 0 00°0 0 I £9 S1PD180q) [PsoueH (gy 

, C209! I 00°0 0 00°0 0 00°0 0 I 9 Gur ger sd pur burgstreng (,) 

09 0 00°0 0 00°0 0 00°0 0 0 Si sede pur Ging (9) 

( 69°99! c 00°0 0 00°0 0 00°0 0 £ 12 Sarieney (6) 

901 2 00°0 0 00°0 0 00°0 0 z cs S)2Mpe16 pooy (») 

f ON 2 00'0 0 00°0 0 00°0 0 zZ L8 worgomsysue) (f¢) 

éf 90 °9 0 00°0 0 00°0 0 00°0 0 0 , beruty (2) 

09 °0 0 00°0 0 00°0 0 00°0 0 0 l Set soyst) ‘Asysesey ‘aumgyaot shy (1) 

f 09°98 2¢€ 00°02 “ 99°0 0 00°0 0 00°0? Les C192 WOT IMGT AISTP / (@RTRA (0905) Lruonbery 

( Zt - 0 0 OPV Lee Pepwoese: yeu) S00! 38 06s0) 


9 4 3 | 3 4 - Aiqenper je 0643 ig 








00°0 
00°0 
19°99 
00°00! 
00°0 


piels 


oO 


So 


o 
) 
eoooocoocococoooooooooceoo°coo°ceo 
o 


ON MN OO 


eocoocoonceoeo-co0oc°o-co0° 


NO ©O 


oooo: 


w 


oo0ol°oO So 


01 


-_-OOoO°O O° 


oococnoo°o°cucl.0lcUll 


oooocococCce 


~ 


oo Oo°oO Oo 


Cl 


o2oMmoo 
- 


eoonooool.olhcl lho 
Oo 


Oo 


Qa oeo0° oO Oo 


Qe o oOo 


o 


— 


2 Oo 


ooo < 


= 
~ 


o°o-o- 


o-oO°cooO0--9o OOOO 8 


oooo°o 


eoeo°oooOo Oo fo 


NN 


wveoooo 


Coo oo Ooo OC OoOUlClC OCC OOO 
»>oO JOO 0 


Oo 


> 
»>OoO oO CO Cc 


eo oO Ox - 


o 
> 


ooo °o 
> 


ooo Oo oO 


2oooonoo 


co oOo COO OOOO oO oO OO oO 


eooooQooo © 


© 


ooo°o Oo 





rv Ooooooeoe°0cdlcmwcclWllc Ol Ol 


>o O00 


o 


+ 


o> 


Oo ©o 


ooo oOo © 
ooo Oo Oo 


> 
oO 


¢C 


o 


eooo°oo Ooo oO 


Ooo” 


— 


eo oo o 


ooo o oO 


»soOoOooo OOO OOOO oO 


ooooocooo°o°coc Ook 


48430 

$3y6t sAdoj 
Syseeapes) ‘subtsag 
(*)3@ ‘aoueptn6 yedtuyra3) Aoy-Aouy 
$3Ua3e4 
(anyea 7e303) Aduanbas, 
papuodsas yey, Suo14e 100104 


ooouou°o 
“NOOO e- 


00°L 


oo 


GS AaaqunN — 


0 


oooooo°o°o°oc°ool oo 


eo°o°o oO 


© 


© 
2onmnNoocnoooocoo°o°o-o00--0o0- Ooo = 


S Aequnn 


re woh werria oor | (GD 
s? wed Write O81 - OS UW) 
Lt2 wes Orit OS - Or ce) 
Lit woh rire ei - Sz) 
pre ewes - 1D 
Lea Ol gh s WOT PRET .ISTP / (ORTeR [eReE) Arueenbery 
Les pepwodse: phy) Sud! 8 10610) 
¥ Wer periregié@e> jo ayers & 
$3z4a0dxg 
11 Sat 49SRpE! )O Spwly souRg ((7) 
$2 SOTUTT EDP OT (GRE | SwOT PDT URGED ‘wor phy LodswRL, (47) 
21 Sor sysnper “8,8 seu (67) 
61 A @O1GPO HOIST Big (pz) 
12 $2008 1) 10) A seelgree seeyg (LZ) 
cS? $4|1q0@epmy (77) 
Le WOl POURRA ESeT 2145 88) 1 ee 4) 18s Se8T Ie) wNeBe) (17) 
el Se owe! (660 g Asawtqnee (01 199813 (Oz) 
9 4 saet qty (61) 
7¢ Sp mpe.d (Pyey gt) 
lf SP ISS S01 ej wee 6/1) 
fy bu! eye; Pere [eens (91) 
L2 $2108 48) (6!) 
~ S908 .20erg (6!) 
Sl Sp2npe sé D1 9881g (ET) 
02 Sp2mpO 16 190) | BRS T0184 (ZI) 
1? syeo1eeq> seuag (11) 
LE $1721 ROO EY (61) 
tt Spured pur sig (6) 
64 S/P 180g) [f.8e8m 1B) 
) bet get 6 pwr burasti@myg (1) 
cl sa@et per 41% (9) 
12 Sertasey (5) 
$3 8) 2mpe sd pees (9) 
L8 wei) e.3ser) 6) 
’ beret (2) 
L Set comet, ‘Aspeasey ‘aamgeotay (1) 
Lea Oleh s SOT ERETLgSTp / (eeTee (090g) A>wembery 
Lee pepwoese, 160) $e0' 18 0610) 


Aayenpet je eG, iy 


4 
S$3z400xg 





91 





vo. Ow 


4) soo ocow 


Pa) 


eooqcoccococoeoow7-coccocrcc7oewomoCccCcono 


-oOo-oagwvw 


” 


ee 


eooo-ocoocoon-ocoooocoCco0o--C°cC°COo-0 


or 


2, owoqncoec 


oa 


oo 70 OC © 


oO 
onoococeoooocvwooOolOoclcOCCc mC OC COO oO 


coeo°c oO Oo 


oo oocoeoocnoCceocoouoocoOoOoomOo eC OOo 


2 eococ oOo co 


-< 


~~ oor 


cc 


ooooqncneoc”neoeocnouocmmocwmmccCcmrmlClOCcOCOCcOCcCOCOCOCCOCOCUOUCOCOC OK O- OOO 


~ 


ooo” MTooonmocoor-oO CON OCO OC OoO COCO CO MoCo oO 


rrr oo 


~ 


-— <> 


oo 


eo eC 


=—Oo0o-O0---O000nN 0 00c 


o°O 


Qo 


— ao @ 


- 
~_ 


To woo wm oOo Oo mo 


oorwooVoTo mo wrnnroonw 


> 
eo 


eo @nrmocoo Gre ONVOoIrnt FT oOowmo@e-MOoO om" o 


»>woce ore 


i A 


rwowFnmooNon-~v oo 
mOwmowowTr eww 


soowr 
OowWwWMmwwv or 


oor 


ow 


aowew 


48430 
$3y6t sAdo} 
syseeapes; ‘subisag 
(*)3a ‘aourornd peatuyray) AOy-AOuy 
$3ue3ed 
(anpea je303) Aruanba. 
papuodsas yey} Su01ye 40040) 
00°05 : e! 
12°09 Lt 82 
ries a cc! 
19°ts 7E 29 
ci 2s aS O11! 
9s eS ee! oo 1S¢ 
ge Ise 
J 3 
T 4@QunN — S32 400dW 


on™ 


Smrmownrv Dwr vw owrwr 
~ 


—_— em 


-—- 


— aie Se Ne 


—o-— 
“eee ee ON PO Re 


ve 


~ 
_ 
t- 
“? 
"NTN VFVTFOOM@re OOW VW HO — oe 


o~ 
uw 
“ 
t 
= 


~™ 


— TOK WONT NON ST OHODY<-OrwDWOo-ON— WOW 
an ox 


_ 
= 
~ 
7 

ON DWM <—&~ 


T Agaqunn — 


“tv 


— 


—OwW@Orma-"“—vw@eOorw—- Ow 
NerOoOTr Or OWNS Ne 


woe mw 


Trew OMmr 
wonwnv — 


i 


ood werir'e oo! $) 
ood weil l'e OO] - O iF) 
ws wrii'e gm - ol otf) 
os mre er- 6 in 
es mre g- i on 


Orpes eel peat sysies eaters (e905) A rwombery 
pepeeese, phe) Seo! pf 06 10) 


wei periregr@e> je aie 


S41 1 998Re! 10 Speers ewe (07) 
SOTET TT pe OT eRe | Semr pF>) eneme) EE ee 
Sor .ysaper “Oye sew gz 

£@O1 GPO WOTEI ig coz) 

,e@sers) 1) (eel eee mew CI 

$4) '@eeepm rr) 

@O' PP LeeeR phe! Disp ele 210498 [8/8001 pe)! unene> ww 
So >we! 06 ¢ A sowrgnee (Pot sg0eT) (az 
eet OME (6) 

Spepere (Poem gl) 

SPOS SPO) opamp (i! 

be sep >e) mere leers (91) 

$)10R 48) (G1) 

S)>mpesd seeeny ip!) 

Speed DT EBF Lg (ET) 

Spompesd (PO) | OMBTe spay (7) 
Sye0eee) seeag (it) 

S/P>' pee ree rey (691) 

Speree per Gite 1g) 

S/P2180q) [Pseeeg (Q) 

bet pet 4 per berestr@my (/) 

seGrd per @1my (4) 

Seitesey 6g) 

Sp2epe st pees (5) 

we'ymesysen) (ft) 

Serer (Z) 

Set soeet) ‘Aspens, ‘esmyrert aby (1) 


OPPs SOI PRET ESTP / (eR TRe FeRe9) eee 
Dewees p0q) San! ye 106 se) 


Asqenpet je o64y ig 








°o 
no -O Oo 


oo Oo CO © 


5D 


no - 


Nm om 


) 
j 
3 
(°29@ ‘@oueptnb jeotuyray) Aoy-aouy 3g 
J 
| 
] 


ae 


48ND : 
$3ybtsAdoy : 
Syseeapes; ‘subisag : 


Squejeg : 
(anyea (e303) Aruanbasy, : 


Papuodsas yeyQ SUuoT}yR 400109 : 


Z A@aQqQunN — 


Z ABQWUON - 


tt 9 BI re 
2 11 97 S? 
’? ? 6¢ Lez 
? S| gc Lil 
oO? L2 13 ree 
z? po! 00° 992 ite 

ol 372 ite 


Sz 400dW]T 


a “ r ’ 1] 
ef | c 
99 2 ; 
" i eT 
79 : 2 "4 

9°25 O| 61 Ss? 
ce ¢ r| Lt 
1? | ? Si 

‘ 7?) . fj Ss 
44 ’ 9 ‘4 

’ 
3 b ' ‘ 
’ 11 ’ 
5a a) l L2 
'’ , Q 
; 7 ’ 9 ¢1 
. >. *) "> 
> - t] i? 
7 } | Lt 
* | c - Li 
Of ) 02 69 
z | ’ ? 
- , > ' 
) ’ c 
0S Z ’ 12 

- - re ‘TT Cc 
-% - ' > 

1a, g = 18 
¢2 | ? ’ 

ay ' ’ 
vvVi ‘ . 
7°?» nr 09 °9972 ‘fa 
rol ap7 ita 


S23 400W] 


wes etl 'e 9! 
wef iit el - 
wet were we - OF 
of iia el - § 
oe wmriire gg - 


Ol phe wel peat sotis orrhe (epey) fl werbery 
pepeeese, Ife) bes! pF te) 


wer perrrenie?) je aie 


S01 1 )9°ReT (0 Spelt eg 

Pe ¢ SUOT EF) Rew) “wer 1h) otters, 
ee ee 

A OO G0PE WO! ag 

p70Cet 1) 10) feel gee ey 

$4 | QO) 


sertarrty 


teh th eee eee Tee ee eg 


$4 wt! 008 § fseel gree fH) sae 
ae Bed | 

Sp rpe st Fim 

ee ee | 

bu! stp") Sure leans 

$)'08 

ee | 

SIMO re DT VSF I 

Spree ed (PO) | ORO Ley 
s/f) em 

S/F) ) ne 98 ey 

Speled per S119 

$\f)' See) [0088 

ber yet ot pew bores rary 

seert per tim 

oa pney 

S$) "90 4 poe, 

wo!) ) See) 

beletg 

SO owt) ‘A speeeey (8 sept)! aby 


Ol pes aml peat setts 


— = > 
re Te fe fe Pe oe 


=-=& 


i? 
%) 
$) 

'*) 
t 
4) 

{t) 


oeyte (hpen) A oeenbery 


papwetsss yee) San! pF ede) 


dspenpet )0 64, & 


93 





48430 *9 

syybtsAdoy 34 

Syse@eapes; ‘subtsag +3 

(*23@ ‘aoueptnh yeotuyray) AOY-AoUy iq 
$uajyeg °3 

(@nyea 7303) Aduanbaiy 2g 

papuodsas yey} SUOT}e 400105 ty 


00 0 0 9° 9f ’ 9¢ 9f ’ BI gi Z 606 I I! re wes werii'e OOF « ($) 
19°9 { 19°9 | 00°08 a 199 I 00°0 0 S! 3? wed wOril's Oot - OF (>) 
L2°2 \ 60°6 ’ 28°18 9¢ L2°2 | ss? Z ? Lez vel wOrltt@ og - OF Ce) 
cee | 00°90 0 ce 8 01 000 0 ce 8 1 zi Ltt woh worrin@ or - 6 (0) 
00°0 0 60'6 2 m9 c9 A roel c 9 cl c 22 rre woh wortrie ¢ - I aT) 
ag°2 £ as ol 11 gO EL 9! el.'9 l e.°9 l 00 PO! Les O19 s WOTEMGTsaStp / (aRTRs peReR) Arwenbery 
£ If $l l l rol Lees papwodses yf) Suo! ye 10610) 
9 j | | : “ v worpertyegrée> yo ajens & 
€& ABQWON — S740dW] 
ec ee | 00°0 0 19°99 v4 00°0 0 G00 0 t it $01 498NPET pO SpuTe sewRe (LT) 
00°90 0 00 °0S I 00 °0S | 60 °0 0 00°0 0 4 $2 SOTET [TIM 21 (GRE | SWOT QR DI wROBOD ‘WOT DR) cOdSuR A) (97 
00°'0 0 00°0S I 00°0OS 1 00°0 0 00°0 i) z zc! $a1.99nper “Oye sous (Gz) 
00 0 0 09°90 0 19°99 Zz 00 90 0 ec ec 1 t 61 AsO yrhe Worst eig (or) . 
00°0 0 ce ec | 19°99 z 00°0 0 00 °'0 0 t 12 $s0@swe sy 20) {seuryree seuny (EZ) 4 
00 '0 0 00°S2 PA 00°0S ’ 0s zi i os ‘zi I 8 Ss? $0) /g0@enmy (72) 
00 0 0 00°0 0 i3°99 ’ ce ee rd 00 °0 0 9 it GOT PORN APSuT 1 1RDe1e/ 21 UO) ele) Suet pe) Tune@wOD (IZ) 
00°0 0 gest z ys 19 W ge Ss! 2 69 °L | el BL ee ee ee 
6zZ PI | 00°0 0 1. $8 9 00°C 0 00 °0 0 l 9 hseeiurey (61) 
00°0 0 00 0 0 00 'SL t 00°S2 | 00°0 0 ’ ze spomposd yeray CBI) 
00°0 0 00 °0S l 00 0S } 00°0 0 00 °0 0 2 if S}PReR SROL18)uOm (LI) 
00 °0 ) 62°91 I ert S 00 °0 0 62°91 I L tr bur mye eure 9095 (91) 
00°0 0 00 '0 0 00°00! Z 00°0 0 00°0 0 Z L2 sotense) (gt) 
00 0 0 00°0 0 00°0S | 00 °0 0 00°0S | z ig sponpend saeeng (ot) 
00°0 0 000 0 00°00! | 000 0 00°0 0 s! Saonpeud D1y8hI¢ (C1) 
00°05 | 00°0 0 00°0S | 00 °0 0 00°0 0 z 02 Sp2npe18 (FO) | wRELOrEY (21) 
00°0 0 00 °0 0 19°99 z re ee I 00 °0 0 { 1? $}P>1009) soRe (IL) 
00 °0 0 9 °0 0 00°00! S 00 °0 0 00°0 0 S Lt STPDIPNODPOLPEY (OI) 
00°0 0 09 °0 0 19°99 4 00 °0 0 ce ee 1 3 el squred pee STG KG) 
00'0 0 z Pl | 1.°S8 9 00°0 C 00°0 0 l £9 siPieeq> [seueg (RB) 
00°0 0 00 0 0 00°00! Z 00°0 0 00°0 0 Z 9 bur petsé pve bursting (yy 
00°0 0 00°0 0 00°0 0 00°0 0 00 0 0 0 S| sated pwr t1Ry (9) 
00°0 ( 00°0 0 00°00! f 00°0 0 00 °0 0 f 12 sarraney (6) 
00 0 0 00 0 0 ce es q 00°0 0 L991 | 9 ss sppesd poey (>) 
00°90 ( 00°90 0 00°00! 9 00°0 0 00°09 0 ) L8 worpmsyewe) (f) 
90°0 ( 00 °0S | 00°0S l 00°0 0 00 °0 0 z ’ bviwtg (2) 
00°0 0 00°0 0 00°0 0 00°90 0 00°0 f 0 l Sat segety, ‘Aspeesdy ‘eamgyeot chy 1) 
ga 2 f RS Ol 1 BO EL 91 el. '9 L e.°9 l 00 FO! Les O1PPs WOT PRETLEBIp / (eRTRS [hROR) Aruenbery 
f 11 9L l L rol Les pepuodses phe) So! pt 10620) 
g j j qd ) q 4 Aayenpet po a6ly i 


£& ABQUON — Sz 40d0dW] 








os 2! 
000 
00°0 
000 
000! 


sz 7 


aeeoanaona 
oOaaaaene 


OQOora ooo on nao 


oo oc 


wo 
™N 


Soo Ooo OH 


OQVOOQOQO CO CQOHOOOANOBWOAOAWOaGOCOO00 


-oOoc- 


oOo “ooo o°oo.o 


oO Oo Oo 


Eeoonra q0cagaooa aoe ae. 


NN 


w 


0S le 
0c 09 
ies 
IL °S8 
00°0L 
60°89 
000 

00 °0S 
00 °0 

00°0S 
00 °OS 
00 OP 
oo SL 
00 0S 
00 0 

CO CO! 
C9001 
00 °SL 
00 00! 
co Cc 

00 001 
000s 
0°00 

00 O00! 
cu Cc 

oo es 
00°00! 
00 co! 
60 CCl 
00 CG! 
00 0 

00 0 

60°89 


COOVMNMDH KOM HK KONM— HK OMNMNN KH OK Oo 


NO 


moc 


NN FONE 


eSoooeooocoocooooooooSo 


w 


—n 
— 


SEOeeooooKOCCOCC COCO COC OOO KH aA M ee HOO 


oO 


me NNO 


am 


uJ 


wo oo 
xn oO 


9 
J 
3 
(23a ‘aoueptn6 yestuyra3) Aoy-Aouy 3g 
J 
q 
¥ 


oooocooocoocoocoococ”ncao 


ww 


438430 + 
S3y6tsAdo7 : 
Ssyseeapes; ‘subtsag : 


Squazeg : 
(anyea [e303) Aduanbasy : 
pepuodsas 3&qy SuOTze 100109 : 


0 he | 1 8 ve 
0 00-0 0 S cS? 
1 B8°S 1 LI LEZ 
0 00°0 0 L LLI 
I 00°0 0 or rre 
z 92° é 00°L? Les 
é Z ly Leg 
q J | ¥ 

b ABqQuNN — sz40dwWT] 
1 00°0 0 I If 
0 00°0S ! Zz $2 
0 00°0 0 l 21 
0 00°C 0 2 61 
0 00 °0 0 2 12 
0 00-0 0 > Ss? 
0 00°0 0 ’ le 
1 00°0 0 9 BL 
0 00°0 0 0 19 
0 00°0 0 l z£ 
0 00°0 0 1 If 
0 00°0 0 ’ ep 
0 00°0 0 Zz LZ 
0 00°0 0 0 g 
0 00°0 0 I cl 
0 00°0S I 2 02 
0 0c°0 0 0 IP 
0 00°0 a £ Le 
0 00°0 0 0 £1 
0 00°0 0 2 £9 
0 00°0 0 I g 
0 00°0 0 0 SI 
0 00°0 0 c 12 
0 00°0 0 2 SS 
0 00°0 0 2 18 
0 00°0 0 0 } 
0 00°0 0 0 L 
Z 92°» Z 00°LF Lee 
e 2 Ly 1€8 
q J g y 


t ABSQWNON — Sq 40dW] 








wah woriitq gor =| (GS) 
wad WOTTI'G O01 - OF (>) 
wa WOTIt@ OS - OF (ED 
wah wOrTTt@ OL - S (2) 
wah worttig@g -— = (1) 


O1Zs VOTUNGTARSIP / (@RTRA [0909) Aruanbaiy 
papucdsas 3043 Su0t je 20010) 


worgertregiée> je ayers Ag 


SOtsysnput jo Spuly 48449 ( (7) 
SOTELLT GN ITIQNE | SUOTZEDTUN@SOD ‘VOT yey s0dSURA) (92) 
Sataysmput “Oye say99 (67) 

Asaetygree BOIS 84g (pz) 

3200sue 1; 20) Asouryree 12439 (£2) 
$8! qoeoyMy (77) 

UOT ZR ;UONsZSUT 214928]8/ ITO 19 I9TS/SUOT RI IUNeBO) ([Z) 
sarvet[éée g Asautyoee [821239813 (62) 
Asautqrew (61) 

Syonposd (3am (81) 

S10 jae $M01 18; Um (/1) 

Gut ungoepnuee [8895 (91) 

s21ee84a) (St) 

Spnpose 28qqny (HI) 

Sz2Nposd 2t98!Td (ET) 

S}2Nposd [ROD | ONB1O148g (71) 
Syerteaq> 48490 (11) 

SpTeotynereeseyg (01) 

Squreé pue $119 (6) 

S[e21esy> [esdueg (8) 

Gurgutséd pue Gutysty@mg (2) 

saded put @1Rg (9) 

saytaze, (¢) 

Sy2NpPOss POOs (>) 

wotgmmsysue) (£) 

butwig (2) 

sar sayst) ‘Asysasoy ‘aamgynotaby (1) 


O1ges WOT gngrsgstp / camper 10909) Arwenbery 
papwodse: y#q) Sul 3810610) 


Aagsnpat jo adhy hg 


95 








00-0 
000 
L939 
00 00! 
00-00! 


os 29 


00°00T 
00°90 


— NNO oO 


eocooonooqodoooocoeoocoeo°oco°co.-oe°0°o-9o0O— 


wow 


(=) eoco°o 


Seocooeceooe eo OOO OOOO OC OOO OOOO OO 


o 


eo eoo°oo 


oo eceooocoooooooococoocn”noeoocoeoeoo°co°cec oOo 


,OOR-CCOCO-0 ww OM COON 


ae Be) oooooooococeo°”e=- 


lu 


§ 
4 
3 
(°23a ‘aoueptn6 yertuyra4) AoY-AOUY 3g 
J 
a 
¥ 


00°0 
00°0 
00°0 
00°0 
00°0 


00°0 


00°0 


48430 : 
$3461 4Ado7 : 


syseeapes, ‘subtsag : 


Squajzeg : 


(anpea [e303) Aduanbasy : 
Ppapuodsas yey} SuoT}ze 100404 : 


oo ooo°co°o 


oo oooocooocoocooococnoooococoeoqce°o°eo 


a 


S 


00°0 
00°0 
00°0 
00°0 
00°0 


00°0 


oo ooocS 
HK NOON 


J | 
AaqunN — Ss zAodw] 


Oo 
oO 
oO 
oo coooocoocoocoooooococoeoc**“*ooqooo°c*eo 
=) 
oO 


aD co oqooonoooooocoeoco-o0ceo--c00°0=-9o=—— 


3 G 
AaqQunN — S2z40dW] 


wad VOTTItg OO1 «= (S) 
wad WOTTITG O01 - OS (o>) 
wah WOTTTIG OS - OF (ED 
wok wOLTII@ OL -§ (2) 
weA worttta@gg - 1 «nD 


OL9Os WOTYNGLAQSTP / (ONTOA [0309) Aruanbasy 
Papwodses 304} Sud! 30 106105 


worgeztyegide> jo ayers hg 


SOCsySMpUt 4O Sputy s9qI9 (17) 
SOLQTTI QA DETQNE § SUOT eI UNeBO> "wot ye; s0dsue ss (92) 
Satsysnpur “ye 19499 (C7) 

Asdutyree worst rary (2) 

ys0@sue sy 10) Asoutyree say9Q (£2) 

$8|1Qo@OyMy (77) 

OT YO UBOM LSU 149 2818/ 2140199818 /Su0T ye DT UNeBED (17) 
sarvet[dée g Asautyroee (21199013 (02) 

Asoutyrey (61) 

Sy2nposd [eyey (91) 

S[@qe8 $RO118;U0N (/1) 

But angoe;nuee [aays (91) 

$2188 48) (C1) 

Sy2nposd saqgqny (>) 

S32NpOsd D198UIg (ET) 

S32NpOsd [Od | ONA1O198g (7Z]) 

Sye2188q2 48499 (11) 

STertynareeseyg (01) 

Sued pue $119 (6) 

Sjed1eay> [eseueg (8) 

Gutgutsé pue Gurysti@ng (7) 

saded pue Ging (9) 

Saqtasey (¢) 

$y2nposd pooy (») 

WO1g2m138u0) = (€) 

berutm (2) 

Sat soyst) ‘Asysesoy ‘aunginrtaby (1) 


O1QRs WOT yRQTAgSTP / (amTeA 10903) A>uenbery 
papwodses 7843 Su0! 30 10610) 


Aaysaper je oh, Ag 





96 








V. Questionnaire 


Nanageaent and Coordination Agency Approval No, 
Recognized Tige Liaits Until 31 August 1990 


Survey Questionnaire on Research Activities by Private 
Corporations 


This questionnaire will only be used for statistical 
purposes, so please fill it in with true inforaation, 
Science and Technology Policy Bureau, Science and Technology Agency 


[. Flease enter qeneral infermation about your ceampany below. 





(3) Company Name 





Nage of person (Division and section naaes) 
filling out (Your naae) 
questionnaire (Telephone nuaber) 











(4) Type of industry (Note 1) 
(3) Capital (as of 31 March 1990) x 100 aillion yen 


(7) FY1989 sales x 100 aillion yen 





FY 1989 R&D expenditures (Note 2) 
(12) Total pillion yen 
(13) Basic research expenditures aillion yen 
(14) Applied research expenditures aillion yen 
(15) Developaental research expenditures sillion yen 


Consumption tax accounting: _—s'i. After tax 2. Including tax 
(16) Total nuaber of eaployees (Note 3) ____— people 
(17) Nuaber of ‘.ll-time researchers (Note 4) = people 


(20) Foreign researchers a@ong these (Note 5) people 


(18) Nuaber of patents held (for technology that your company 
developed; nuaber as of 31 March 1990) patents 





((19) Nuaber of these that are held in foreign countries patents) 


Reaarks (change of address, address report should be forwarded to, and any other inforaation about how to 
pake contact you) 
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Note 1) For the classification of the type of industry, select 
from the table below the type of industry that cerresponds tea 
the preduct items fer which your campany had the highest sales 
in FYLVYB9, and enter that number. 


Nete 2) R&D expenditures means the tetal amaunt of R&D-related 
personnel expenses, materials casts, purchasing costs of 
tangible fixed assets, and other expenses. Enter the amounts of 
all the expenses pertaining te the following items: 


Basic research 





This means research that does not directly invelve special 
application or use but is for the purpase of farming hypatheses 
and theories; or, theoretical or experimental research that is 
carried out for the purpose af gaining new knowledge about 
phenamena or abservable facts. 


Applied research 





This means research that uses the knowledqe discovered through 
basic research, establishes specific objectives, ar ascertains 
the possibility of practical application of that knowledge; or, 
research that searches for new ways toa adapt existing methads 
that have already been put to practical use. 


Developmental research 








This means research that intreduces new materials, devices, 
preducts, systems, pracesses, etc., and that utilizes the 
knowledge gained from basic research, applied research, and 
actual experiments; oar, research aimed at impreving existing 
materials, devices, preaducts, systems, processes, etc. 


Nate 3) Enter the tetal number of employees, executives, etc., 
that have been empleyed for at least one manth. 


Neate 4) This means peaple whe have camplete university 
Cexcluding junior college) coursework Cor those with at least an 
equivalent level of specialized knowledge) and whe have at least 
two years of research experience; or, people whe are carrying 
out research on special themes and have been employed far at 
least one meanth. 


Nete S) Feareiaqn researchers means researchers of nationalities 
ather than Japanese wha have an employment coantract far at least 
ene month and whe are engaged in research activities; this does 
net include people engaged in the carporatian’s joint research, 
training, or other such activities same as the previous year’s 
survey). Other conditions are the same as in Note 4 above. 
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Nate G©) Registered patents; dwes nat include utility medel, 
desiqn, or trademark rights. Incidentally, this dees net include 
patents for which the continuation period of patent rights has 
been exceeded (far Japan, 15 years after the date on which the 
application was announced.) 


Alsa, "number of foreign patents held" means patents that are 


registered in countries outside of Japan; if the same patent is 
registered in several countries, this means the teatal number of 
patents in all of the individual countries. 


Nuaber Type of Industry 


Agriculture, forestry, fisheries 
Mining 

Construction 

Food products 

Textiles 

Pulp and paper 

Publishing and printing 

Fertilizers, inorganic and organic chemicals, synthetic fibers 
Dils and paints 

Phar@aceuticals 

Chemical industries other than 8 - 10 
Petroleue products & coal products 
Plastic products 

Rubber products 

Ceramics 

Steel and iron eanufacturing”% 
Nonferrous aetals 

Metal products 

Machinery 

Electrical eachinery & appliances 


~~ er ee Or OO ri rc i 
co wocmomnm MOI eae WMO CO wWOMmOnN MONS wr 





21 Comaunications, electronic & electric measuring instruaents 
22 Automobiles 

23 Machinery for non-autogive transport use 

24 Precision aachinery 

23 Manufacturing industries other than 4 - 24 

26 Transportation, communications, & public utilities 

27 Other kinds of industries 
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II. New Demands on R&D Activities 
(1) Actively adapting to consumers from a social standpoint 


Questiaen 1. AS changes eeceur in the structure af society, what 
is emphasized in your company’s R&D policies for the 1990s" 
Circle up te two af the following numbers that correspond toa 
your answers. 





(21) # R&D Directions from the 1990s 
1. Adapting te internationalizatian 
Hiqgher~-tech technology 
Adapting ta the realization of an affluent way of life 
4+. Research exchange,with universities and national labs 





2. Other 
Question 2. Do you think that your campany’s technalogy is 





adequate for the realization of an affluent way of life in 
Japan?’ Circle one of the follawing numbers that carrespands ta 
your answer. 





(22) # Level of Technology Felated to the Feaple Lifestyle 
1. Adequate 
<x. More or less adequate 
3. Considerably inadequate 
4. Other 
We ask thease whe answered ©. ar G. : 
Why is the level «af your campany’s technalagy 
inadequate?’ Circle one af the following numbers that 
carresponds ta your answer. 
(23) Reasons Why Technelagy Levels Are Inadequate 








Neat much need 

Lack of Specialized researchers 
Difficulties in techneleaqy develapment 
No problems in existing route 

Other 


ch OJ Ph) | 


Question S. Even if superier technology is developed, deo you 
think there are times when the social system becames an oabstacle 
in the utilizatioin of technology?’ Circle ane of the fallawing 
numbers that corresponds to your answer. 








(274) # Obstacles in Techneloagy Utilic ation 
1. Often 
ce Sametimes 
3. Seldam 
4 


Hardly ever 
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We ask these corperations that answered 1. or 2.3: 


Moneretely, what causes those obstacles’ Circle ane uf 
the following numbers that correspeands to your answer. 


(25) # Causes of Obstacles 

1. FRequlat ians 
Economy 
Differences in sense of values 
Lack of power in public relations 
Other 





kwh 


Question 4+. Consumer needs are said te be continually changing. 
With respect toa your coampany’sS major cansumer~oriented products, 
haw did the emphasis af your campany’s F&D change during the 
1980s and then during the 1990s to adapt toa consumer needs” 
Circle one number in each celumm that corresponds tea your 
answer. 











# Changes in Consumer Needs (26) 19805 (27) 1990s 

1. R&D fer cast reduction 1 1 

<x» Development for mass production y = 

3. Develoapment for multi-variety, 3 3 
small-volume proaductian 

4. F&D of high-value-added praducts 4 4 

J» Hardly any change re ~ 


Question S. It is said that Japan is rapidly meving towards an 
aged seciety; is your campany tackling the R&D af proeducts that 
help te pramate the participation in society af elderly and 
disabled people’ Circle one of the following numbers that 
correspands ta your answer. 











(28) # R&D for Aiding the Elderly and Disabled 
1. Are tackling it 
x. Are net tackling it 

C29) Assisting Elderly and Disabled Feoaple 


Walking, mavement, and nursing aids 
Artificial beanes and orqans 

Medical examination and treatment equipment 
Health apparatuses and health fond 

Other 


GJ ho — [at 


r. 
~~ 
a s 


ch 
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Question 6&6. The health boom is said to be flourishing; 16 your 
campany carrying out R&D that relates ta health maintenance and 
pramatian?’ Circle ene ef the follewing numbers that corresponds 
te your answer. 





(30) # R&D For Health Maintenance and Preamotian 
1. Are carrying cut 
ee Are not carrying aut 





(31) Areas of Health Maintenance and Proameation F&D 
Health foamds, health drinks 

Health diagnostic equipment 

Health maintenance and proamatian apparatuses 


Other 





& Whilst 


Question 7. In carrying out R&D, do you foresee hame automation 
permeating any further inte people’s lifestyles’ In this case, 
hame automation means freely manipulating various household 
electrical devices through telephones and remete cantroal 

tc save on outside help. Circle one of the follawing numbers 
that corresponds to your answer. 





Predicting the Spread af Home Automation 

It is a biq market 

Cannet expect it to spread because of the small living 

Quarters in Japan 

3. It will be papular in special cases such as households 
where there are elderly people sleeping 

4. Desire will wane because of consumer health 
indicatians 

9. Does not pertain to our company 

6. Other 





f 
fo 
rh m [tt 
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(2) Impreving Secial and Urban Amenities 





Question 8. Is your company tackling any special F&D for the 
purpose of increasing the safety and comfort of cities? Circle 
ane of the following numbers that carrespeands te your answer. 





(33) _# Urban Censtruction and Techneloagy 
1. Are carrying aut 
<. Are net carrying out 
(34) # Areas of R&D for Urban Cultivation 
1. Traffic system coantral and advanced infermatian 
systems 
<. Techneloqgy for building high-rise living spaces, 
utilization of deep underqreund spaces 
3. Cantroalling exhaust gas and noise pollution, 
wastewater treatment. and waste treatment 





4%. Freventing natural disasters 
6. Other 


Question 9. With qarbaqge and waste precessing becoming a 
prablem, 15 your campany canducting research related toa methods 
of processing and re-using products after they are consumed? 
Circle one af the following numbers that corresponds to your 
answer. 





(35)_# Consideration Given te Environmental Preservation 
During Freaduct Design 

Research for all of our products 

Research for same of our preducts 

Little or no research at all 

Other 








& ihe 


We ask those carpeorations that answered 2. oar 3.3: 

What dees your campany think about the dispeasal and re-use 

of your products’ Circle ane of the fallawing numbers that 

coarrespands te your answe;. 
(S6) #_ Disposal and Re-Use of Fraducts 

1. Processing or re-utilization methads have 

already been established 

2. Fesearch an dispesal and recycling should be 
dane in our company 

3. The firms that produced the raw materials 
should handle it 

4. Our hands are full with research related ta 
preducts ar competitive strength 

3. The gevernment should develapment the technology 
and take care of disposal (re-use) 

6. Dees nat apply ta aur company 

7. Other 
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(3) Carrying Out Public Cantributions 


Question 10. Does your company have exhibition halls, museums, 
or ather such places related to S&T that are open to the general 
public’? However, this does nat include shawroacms or other such 
places where the main objective is toa display products. Circle 
one of the following numbers that corresponds to your answer. 





(37) # Exhibition Halls, etc. 
1. De have 
=<. Do not have 





(38) # 
Concrete plans to set up such a place 
»- Looking inte setting up such a place 
Not looking into setting up such a place 


OJ hy 


Answer the following about the content, opening year, and» 
yearly number of visitors ta your company’s exhibition 
halls, etc. 

(39) Contents of Exhibition Halls, etc. 
About S&T history and new technology 
About the company’s technology 
About the industry’s technology 
Other 





OJ hd | 


(40) Year _ of Opening 
Before 1955 
1955-1965 
1965-1975 
1975-1985 


Since 1985 





CA & OJ bh = lst 


(41) 


t 


Yearly Number of Visitors 
(January — December 1989) 
Less than 1,000 
1,001 - 5,000 
5,001 - 10,000 
10,000 - 50,000 
50,000 - 100,000 
More than 100,000 

















MO & wh 
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Question ti. With the increasing demand for private 


carporations’ social cau Ibutions, what dees your company think 
about S&T-related dana’ > te universities and suppeart of 
academic Seacieties, & ia, ete Cirele one af the following 
number s that “iy Tr ©e2Ssp: cer Your AN SWeEerT. 

(42) Suppert of Academic Societies, Ete. 





+ 
1. It is a part of the campany’s secial activities 

<=. It is a way of activating research through raising 
32. the consciousness of researchers 

4. For the further development of the industry 

Se It is a way of gathering infermatiriean 

6. It impreaves the company’s image 

7. We da net carry out such support 

8. Other 





Question 12. In order toa strengthen your company’s F&D power, 
fram what kinds of technical fields de you intend to hire 
personnel’ Circle one of the follewing numbers that carresponds 
to your answer. 


Technical Fields 

Information, electronics, software 

Substances, saterials, processing 

Life sciences 

Environaental preservation, pollution prevention 
Lifestyle, education, cultureTraffic, transport 
Traffic and transportation 

Comaunications 

Cities, construction 

- Humanities, social sciences 

Other 





‘OW ON MO hh lt 


_— 
~ 
— 

7 


Also, as the sources of personnel other than new graduates, what 
kind of peaple da you intend toa hire® Circle one of the 
following numbers that corresponds to your answer. 


(44) # Sources of Personnel 

Male researchers 

Female researchers 

Foreign researchers 

Do net cansider sources other than new graduates 
Other 





ch & GJ hye 
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Question 13. Dees your campany have special pasts 
Corqganizations) that carry out research an the secial impact 
(technoaloagy assessment) af a new product when it 15 being 
developed?’ Circle ane of the fellowing numbers that corresponds 
ta your answer. 





(45) # Development and Assessment of New Products 
1. Have 
=<» Do neat have 





(We ask corporations invelved with the life sciences the 
following questian.) 





Has your company ever taken bicethics inte ceansideration during 
R&DY Alsa, do you think it will be taken inte cansideratian in 
the future? 


Incidentally, bisethics in this question means that which, 
teaqether with brain death, organ transplants, and male and 
female divisions, influences the diqnity of a human being, and 
the way of human beings’ thinking and living. 


(46) # Bioethical Considerations 
1. Bioethics taken deeply into cansideratian 
=<. Sometimes taken into consideration 
3. Nat taken inte cansideration now but will be 
in the future 
4. Bioethics does not pertain to the type of industry, 
sc such problems will not oecur 
3. Other 





(We asked corporations invelved with the computers the following 
questian.) 


Camputers are entering every nook and cranny of society. Does 
your campany evaluate the impact of computers an seaciety when 
you conduct R&D? 


(47) # The Impact of Computers 
1. A great impact, so we evaluate the effects 
of camputers while we coanduct our development 








2. A great impact, but cannat say effects are negative 

3S. Not much impact at present stage 

4. Impact is more positive than negative 

4%. Impact is little enough that it can be iqnered, so we 
dea nat evaluate it 

6. Other 
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Question 14. I[f your campany has been invelved with the 
follawing techneloagies, what is the level of your technology in 
camparisan with that of ather countries’ Far the item that 
applies, circle one of the numbers that corresponds to your 





answer. 


(Selectians) 
Re Ahead of the U.S. and Eurape 


ee Same as the U.S. and Europe 
» Behind the U.S. and Eurape 


International Comparison of Technelogy 
Well-being equipment fear the elderly 





Hoauseheld electrical products 

Information and cammunications equipment 
Fublic works and ceanstruction technolagy that 
takes disaster prevention and views 

inte cansideratian 

6. Traffic and transportation control systems 
7. Technelegqy for preventing environmental 
polluticn 

Medical treatment equipment 

» Evaluating the impact of the campany’s 
praducts an society 


Ch & OJ hj 


wi © 


III. State of Technology Trade 


Methods far designing comfortable living spaces 


1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 


tJ OJ WJ OJ 0) 


tJ OJ 


Question 1. In cannection with technology trade in recent years, 
many <croass~-licensing contracts are said to have been signed. 
Enter the amount of your campany’s technology trade during 
FY1989, and the appreximate percentage of technology trade that 
cross~-licensing cantracts account for when you estimate those 





amounts (€1.e., the amount that your technology trade 


by as a result of crass licensing). 


Amount af technology trade 


is reduced 


Exports Camount received): * 10,000 yen (357) 


Imperts Camount paid aut): *¥ 10,000 yen (S58) 


eee ee ee ee 


Estimated amount of cross-licensing contracts (percentage of the 


sum of technelogqy trade exports and imports): 
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(S9) 
































Question =. In the statistics on technelogy trade, income and 
expenditures have stayed at about the same level over the past 
few years; with respect New contracts, tao, there have been 
deficits in FY1987 and FY1988. Circle the number that 
corresponds ta the state of your company’s technology trade. In 
the case where your company has a deficit for the entire company 
Ci.e., both new undertakings and your reqular line af business), 
circle one ao two reasons for that deficit. 
State of technology trade 
Entire company (60) 1. Exports exceed imparts 
“*. Balance 
S. Imports exceed exports 
Frincipal line af business (61) 1. Exports exceed imperts 
=<. Balance 
S. Imports exceed exports 
New undertakings (62) 1. Exports exceed imperts 
<. Balance 
S. Imports exceed exports 
(New undertakings in this question means new businesses outside 
of your company’s principal business, in which your company has 
recently started making inroads or plans te make inroaads.? 
(63) # Reasons for Excess of Imports Over Experts in 
Technelogy Trade 
1. Historically foreign ceuntries have had the 
basic patents 
=. Business restructuring 
3. No room for basic research in our company 
4. Due toe tough campetition fram ather domestic 
companies, we look overseas 
S. Policy of basically net selling our technology 
ta other companies 
6. Frice of overseas technology higher than Japan’s 
7. Recent appreciation of the Japanese yen 
8. Other 
Question 3S. With respect tea technology trade, in what order are 
the largest amounts of money paid or received for "patents, " 
"know-how," "designs, trademarks," and "“capyrights"*? 
Exports (64) laports (65) 
Patents 
Know-how 
(technical quidance, ete.) 
Designs, trademarks 
Capyrigqhts 
Other ¢ ) 
Thank you for your cooperatian. 
- END - 
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